P i <thre f IS

PHASE I"RFI/RI WORK PLAN

U S DEPARTMENT OF ENERGY
g " “Rocky Flats Plant
‘Golden, Colorado

- OCTOBER, 1992
(Revnsed March 10, 1993)-

v
| REVIEWED FOR CLASSIFICATION/JCNI
o R ' BY G. 1. Ostdiek 7 |
ADMIN RECORD P DATE $-3/-93




Section Page
1.0 INTRODUCTION. ... errceninesenscncintnasssssiasssssassstsassasestsstesssssssssssesasssessessasssans 1-1
1.1  ENVIRONMENTAL RESTORATION PROGRAM.........cccoevmimrneriercrreresnenes 1-1
1.2 WORK PLAN SCOPE.........ctiiieinienenreensssssassseaesssssessescssassnssssasenssssesssosssses .12
1.3 REGIONAL AND PLANT-SITE BACKGROUND INFORMATION ........... 1-4
1.3.1 Facility Background........c.ccceiemniirnneininnicnscnnnnonnnncneccssseossesssessssnosees 1-4
1.3.2  Plant OPErations ........ccccccecenecncismnsniesemnsnesassssissesessessssssssssssesssesessesns 1-5
1.3.3  Previous INVESHGALONS ......ccccevercnniercsnsnnsenssessssisussssesssossssssssassansssnssesnss 1-5
1.3.4 Physical SN .....ccccrenrrrvenesnincnissenssenistissessasssssossessssnsssesssesssssssssssens 1-7
1.3.4.1 LOCAUON ....ccoueurinirucnisscscsrirucssnussessassecsssssssnessssssssens cereseeresnnseans 1-7
1.3.4.2 TOPOETAPRY ...icouiiinienccseissnsneseissnsssnsssssessesssessessssassesssssssosesans 1-9
1.3.4.3 Meteorology and Chmate ......................................................... 1-11
1.3.4.4 Surface Water Hydrology........cceevenruinnnircininnccticsienncnennnne 1-15
1.3.4.5 PreCipitation ........cccocvieenississnssesssensiesanssnssssessessessaessassssesssssses 1-19
1.3.4.6 ECOIOZY...cccrirnirmnunnnnsanisecnnssnssonssonsssessssessasessessscssansssssssassossases 1-19
1.3.4.7 Surrounding Land Use and Population Density ..........cccccccrnune. 1-21
1.3.4.8 Future Population and Land Use Projections ........cccceccevevrennes. 1-23
1.3.4.9 Regional Geology and Hydrogeology .........cccevveevvcnncrsinsncenes 1-26
2.0  SITE CHARACTERIZATION ....cccooimninntninensnesensissisasesessessessessesssssssssssssssesssans 2-1°
2.1 BACKGROUND AND PHYSICAL SETTING OF OU13........ccccecevuvnrvvirienenn 2-1°
2.1.1 Locations and Operational Histories of IHSSs .........ccoocevivinininnnininnne 2-2
2.1.1.1 North Chemical Storage Site (THSS 117.1) ..cccorrrvrenvrvincceannnnns 2-2
2.1.1.2 Middle Chemical Storage Site (IHSS 117.2) .....ccceevrvvnccnennnee. 2-7
2.1.1.3 South Chemical Storage Site (IHSS 117.3) ..c..covvvrrverivennvcnienne 2-9
2.1.1.4 Oil Burn Pit No. 1 Waste Leak (THSS 128).........ccceeevvnvrnnenens 2-12 -
' 2.1.1.5 Lithium Metal Destruction Site (THSS 134)......cccceevmeerreeennnenn. 2-12
2.1.1.6 Waste Spills (THSS 148) ......cccrvnrrrrninrrnicnieisseccsessneseesenes 2-17
2.1.1.7 Fuel Oil Tank (THSS 152) ...cccrenirreninnnerrnnnenienesseessssessessesaes 2-20
2.1.1.8 North Area Radioactive Site (THSS 157.1) c..coceevercrcerrcrscccnennnns 2-21
2.1.1.9 Building 551 Radioactive Site (THSS 158) ....cccccevrvvivrncnincnane. 2-24
2.1.1.10 Waste Peroxide Drum Burial (THSS 169) ......ccccoverrevnnneneen. 2-26
2.1.1.11 Solvent Burning Ground (THSS 171).....cuvvvvrmrvveinnncnnnnanee 2-27
2.1.1.12 Valve Vault (THSS 186) ....cccccevvverrienrrnsuranrseccnrasisnnsciscsensans 2-29
2.1.1.13 Caustic Leak (THSS 190) ...cuooerirrrnineincinieninensisensnsnsesseninnns 2-33
2.1.1.14 Hydrogen Peroxide Spill (THSS 191)......cccccevmvvminunnsurincnas 2-36
2.1.2  TOPOZTAPNY .ciccircrrnriareinsnesssssrisiesessssssnsstssseisiessssssssssassessssssnessesanesssases 2-38
2.1.3  GeOlOZY .couiirinnnrnsnirnssmssnnsisarsnisensessessnssessssessnsssssnissssssssssssssassossassssssessases 2-38
2.1.3.1 Rocky Flats AlIUVIUI ......cccocervennsensnesnenssneeesussccsussesssssssssessaene 2-38
2.1.3.2 COllUVIUM......cccereereneccnenstianssissssnssssssssssseestessssssossacssssassnsess 2-38
2.1.3.3 SOIIS .ocrereeiccrernrensestnnnsss st s sas st bbb er b 2-41
2.1.3.4 Artificial Fill ........ccccovvvnrvnnnncincnrnnensncsiinnncinncninesens eeresenenens 2-41
2.1.3.5 Buried Bedrock Surface .........cccovvscrimiimsnscniniennnnennneennennnns 2-42
2.1.4 HydrogeolOgY ......cccevrrerimrurimnsrnrensessssssesssmssnassnsssesnsssnsssenssssassenns R 2-58
2.1.4.1 Recharge and DiSCharge ......coueeemennintenvcneninieenscceecn e 2-58
2.1.4.2 Piezometers and Monitoring Wells.........coevvnevevnnnnennnnnccss 2-60
2.1.4.3 Hydrostratigraphic Units .......cccocevnmeiniennrinnennnisnnnsceninensesanens 2-60
2.1.4.4 Water Level Map ...ttt 2-66
Phase | RFI/RI Work Plan

Operable Unit No. 13

" TABLE OF CONTENTS

, Revised Final
i March 10, 1993




TABLE OF CONTENTS - Continued

Section : Page
| :
2.1.4.5 Hydraulic COnQUCHVILES.......ccocermrrerertesrensisnisnsecsessosesessessesnns 2-68
2.1.5 Surface Water Hydrology ......ccccevevsnmssiinniinsnnnncninenisesssisseinesnesssenses 2-68
2.1.5.1 North Walnut Creek ........cooinirnirsnsennicnsesnescnnnnscssssisseessnssnesens 2-72
2.1.5.2 South Walnut Creek .......covevievemmnimnnnicsinsrinncssenncneciiesnene 2-74
2,106 ARl ..cicteeceeienessessesses s ssssntsssassas st e sesa bt st s bt sb e e st e e sbbe e su R sb e Reebne 2-77
2.2  NATURE AND EXTENT OF CONTAMINATION ......c.ccoovivrnrrnieneiicrennnes 2-78
2.2.1 North Chemical Storage Site (IHSS 117.1)...cccuvvmuincsvnsecnsecesinsecsncn 2-84
2.2.2 Middle Chemical Storage Site (IHSS 117.2).....covivinvviivninsecccnnnnennes 2-89
2.2.3 South Chemical Storage Site (THSS 117.3)....cccccevvvcvircecnnes ereeveresaressenes 2-95
2.2.4 Oil Burn Pit No. 1 (THSS 128) .....cccocvuimnncnnniienincnsennsccsanssesscssasaens 2-103
2.2.5 Lithium Metal Destruction Site (IHSS 134) ........ccccovueinvnvninvnennncns 2-107
2.2.6 Waste Spills (THSS 148).....cccoerinrimnrnrinicnsinncinseinsnesssesssessssecssseanns 2-110
2.2.7 Fuel Oil Tank (IHSS 152)...c.ccmiieininccnnininiieieinncsinnnsesssncaseseessennee 2-112
2.2.8 North Area Radioactive Site (IHSS 157.1) ....coeevvvevncriiniincniencns 2-113
2.2.9 Building 551 Radioactive Site (THSS 158) ......cccceevvvvvvnurnnnnnen. vessennas 2-118
2.2.10 Waste Peroxide Drum Burial (IHSS 169)......c.uuuiveririneecrennnnn eeerenraeens 2-121
2.2.11 Solvent Burning Ground (IHSS 171) ...covvirveivnninininicinnncecienees 2-121
2.2.12 Valve Vault (THSS 186)....c.cccceuerurecrnsccersinrinisecssecsussessusseessessnesenns e 2-123
2.2.13 Caustic Leak (IHSS 190)......c.ccccerrienirruncsesisensesersnsesnsscssessesessessesaens 2-126
2.2.14 Hydrogen Peroxide Spill (IHSS 191) ....cuuvurivevininininiceniiiinnnene 2-128°
2.2.15 Summary of Surficial Material, Bedrock, and Groundwater
Contamination and Additional Data Requirements...........cceeeesssivsnneens 2-128'
Z.2.16 Summary of Surface-Water and Sediment Contammanon and
Additional Data ReQUINEMENLS .......ccceuereirenrisioninienmraesossessasssessessensens 2-129
2.2.16.1 INTOUCHON ...ccccucrcnrrceninnnnsseisemsserssenrssncsssessaessnssesssssasssees 2-129
' 2.2.16.2 ADPIOACKES....c.cccenuerrrcrernnenserisncsassissesisssiseesssssisssassssssssess 2-129
2.2.16.3 ReSults .....ceeereeeeerecrreneennrrnerenees eererrenteseeessessrsnsnssasaessensassene 2-139
2.2.16.4 CONCIUSIONS ...cceveereeeercrennensssssirassssesesssssssnssesssesssnes eessenienssens 2-148
2.2.17 Summary of Air Impacts and Data Requirements ..........cceceeruisuinnennes 2-149
2.2.17.1 Air Quality Data Analysxs ............................................ veoreanes 2-151
2.2.17.2 Use of Existing Data........occovevrernirsnsecsinnssesennensesssesnenones 2-154
2.2.17.3 Description of Additional Data Required ......ccocevevrnreeccnene 2-156
2.2.18 Previous Investigations in the OU13 Area.......cccecvenervsnvcenercnecsinnecnne 2-158
2.3  SUMMARY OF IHSS CONCEPTUAL MODELS..........cuuuerreerueiesrinnnens 2-159
2.3.1 OU13 GENERALIZED CONCEPTUAL MODEL .........cccocvuerucnecn. 2-162
2.3.1.1 Contaminant SOUTTES ..........ccsvereeruiressensessassessessessansssssesssssases -2-162
2.3.1.2 Potential Transport Mechanisms and Receptors ..........couueee.. 2-165
2.3.2 GROUP-SPECIFIC CONCEPTUAL MODELS...........cccoscvusuenernccnns 2-169
2.3.2.1 Group I Releases Originating Above Ground and
Affecting Surficial Matenials .........cocceceivinmennencennncsenninienens 2-169
2.3.2.2 Group II: Releases Originating and Affecting Transport
Media Below Ground Surface .......c..ccveerienvnnicnnicnnencnennnne 2-179
3.0 ROCKY FLATS PLANT CHEMICAL SPECIFIC BENCHMARKS ................. 3-1
4.0 RCRASFACILITY INVESTIGATION/REMEDIAL INVESTIGATION
TASKS ..ncnensnenienissnissssesssssssts st st sasssssssssasesne stassesasssssanesrssassaansaens 4-1

Phase 1 RFI/RI Work Plan [ Revised Final
Openable Unit No. 13 il March 10, 1993




Section Page
4.1  PROJECT PLANNING ......coovuirerrinrrenniesssssessessessssssssssnssasssssssssssssassossassessosass 4-1
4.2 COMMUNITY RELATIONS......ccocitinntrnnncninsissessissiesesassecseisnssnssesssssasasones 4-2
4.3  FIELD INVESTIGATION .....oircceicinncnneneencsecstssinsessessssssssssssssssssssasaesaes 4-3
44  SAMPLE ANALYSIS AND DATA VALIDATION ......ccnninrinvenrenncescnisennes 4-4
4.5 DATAEVALUATION .....coiiirreininsisnnsssesssessseesssssssesssesssssesiesssssssseosssasssesssss 4-4
4.5.1 Site CharaCteriZatON ........cccccceercrmenssreeresessnisonsssssssseessssssasssssanssacosaecssssns 4-4
4.5.2 Source CharaCteriZatiON .........cseeusresserscssessssessassacssesssessosssssessaosassessssssssons 4-5
4.5.3 Nature and Extent of Contamination ............cceveeveecnnrcnncsscsssesssesenssensecsns 4-6
46 PHASEIBASELINE RISK ASSESSMENT..........occccovenimmnnneisansennisnnsenesienees 4-6
4.7 PRELIMINARY REMEDIAL ACTION ALTERNATIVES.............ccoveinvcn -4-7
4.7.1 Surficial Materials, Bedrock, Surface Water and Sediments, and
GIOUNAWALET ....couiiciinrienineisninsscosssstossesstsssestssasssassssessnessasssasonsesnsosesssesnnes 4-7
4.7.1.1 Development and Screening of Remedial Alternatives ............... 4-7
472 AT ..eerececneerecneersensasssssssssssssssssssasssssesstsssssesstsstsstsssstsssssesssssossonsnsens 4-15
4.8  TREATABILITY STUDIES .......coceccninnnnntiniscnsissesnnsnenssianssnssensesssssssssessesens 4-15
49 REMEDIAL INVESTIGATION REPORT .......cccccvimmmrnnmnincnenecsanssnscnenne 4-21
5.0 DATA QUALITY OBJECTIVES AND DATA NEEDS ........vininineene 5-1
5.1 DATA QUALITY OBJECTIVES ........ccccvvimuinnrinnnnnnisnseeinsssacosiossissesssssosses 5-1°
5.1.1 Stage 1 Identification of Decision TYPES .....c.ccverueerirunruermnnensessrsnssessiseennas 5-2°
5.1.1.1 Identification Of Data USETS.......cccccervirscemserssecssrrsrssssscnsenssssssses 5-3
5.1.1.2 Evaluation of Available Data ........cccceeerernecreerersuecnresessnesessasness 5-3.
5.1.1.3 Site Conceptual Model .......cccoceermmnnncninniinnniisssennisesnsennns 5-6
5.1.1.4 Data Objectives and DeCiSiOns.........cceirvivreruissessecsessecrecsenaeincns 5-7
5.1.2 Stage 2 - Identfy Data Uses and Needs .......cccecvceinvnnirenrenennensesscninene 5-7
' 5.1.2.1 Identify Data Uses.......ccceerieiruernrrnnnnee. teersneesetsesesasesnasesesasoses 5-7
5.1.2.2 Identify Data TYPES ....ccooerveerererriserssnseisissncsecsessissessussessassessesss 5-8
5.1.2.3 Identify Data Quality Needs .......ccocevvevvierincriisnnsnsnsivnsinsecnnns 5-8
5.1.2.4 Identify Data Quantity Needs .........cccceeennns ereteseeaeneeneseasnes 5-16
5.1.2.5 Evaluate Sampling/Analysis Optons .......c.cocevteeneienserersecsnens 5-24
5.1.2.6 Review of PARCC Parameter Information..........c.ccceeveuerunucunees 5-31
5.1.3 Stage 3 - Design Data Collection Program .......ccccecevenernesesessennieennens 5-33
6.0 FIELD SAMPLING AND ANALYSIS PLAN.....irintneitincnacsesanassassees 6-1
6.1  OUI3 RFI/RI OBJECTIVES .......cococininimrueninrnsisnmsunsiscsessasssosssssassssssssasssesssssases 6-1
6.2 BACKGROUND AND SAMPLING RATIONALE ..........ccccovevrevmnernnernesnnne 6-2
6.2.1 BacCKEIOUNA .....cccccciesinerrecsirnisnsnssinscssnssessisnsssssesssesssssnsssssasssssassssssssasssssase 6-2
6.2.2 Sampling Rationale ............ eeeteureeestset st st st e R e st e be s R e R e Rt e sa b s ebeR b nnas 6-2
6.2.3 Analytical RAtONAIE .........covirirrvencnecnrinnirinsississessneseisseisenscsesaessecsessnes 6-29
6.2.4 Relevant Studies of Other OUs .........ccovvveninninnenninnnnnninennnennniennns 6-29
6.3 SAMPLING ......ourecerersenncnesnstsseisessessestesasisssssssssassssssesssssesssessessossssesnssas 6-32
. 6.3.1 Stage 1 INVESHGALON ...cccecivriiieniniiirensesecsisnsssssnesessissesessessessesasssssensans 6-32
6.3.1.1 North Chemical Storage Site (IHSS 117.1)..ccccovvvivnnninnnnnnnn. 6-39
6.3.1.2 Middle Chemical Storage Site (THSS 117.2)......cccueeruunnnnense. 6-40
6.3.1.3 South Chemical Storage Site (IHSS 117.3)...c..ccccccevvunnvrnvnnnnne. 6-44
6.3.1.4 Oil Burn Pit No. 1 (THSS 128) .....ccccovurvvrvuenrrirnnnnecnienncnane. 6-45
6.3.1.5 Lithium Metal Destruction Site (IHSS 134) .....cccccevnvnninnnnes 6-47
Phasc I RFRI Work Plan ' . : Revised Final

Openable Unit No. 13

TABLE OF CONTENTS - Continued

1l March 10, 1993




Section Page
6.3.1.6 Waste Spills (THSS 148).........ovrirnirieresesensnsnsenansnen, 6-51
6.3.1.7 Fuel Oil Tank (IHSS 152).............. eresesenssrsrssssersstsaersnssssensasaes 6-53
. 6.3.1.8 North Area Radioactive Site (THSS 157.1) ......cccevuvirnuurnnnnanen 6-54
6.3.1.9 Building 551 Radioactive Site (IHSS 158) .....ccocevuvvenuenannen. 6-57
6.3.1.10 Waste Drum Peroxide Burial (THSS 169) ......c.ccccccueannece. 6-58
6.3.1.11 Solvent Burning Ground (IHSS 171)....ccocereeivmmnrnnnnnnnnnns 6-59
6.3.1.12 Valve Vault (THSS 186) .....cccecevceuirencrensnsresesnsnsinnernsacnensnns 6-60
6.3.1.13 Caustic Leak (THSS 190) ......cccccecvmruesnrnseserencnnssnsnncnsrnnsnsnsens 6-63
6.3.1.14 Hydrogren Peroxide Spill.........cccccecevnncrrnncirnnsannsnnnnsnenaesannne 6-63
6.3.1.15 HRR PAC:s and PICs ceenenssaesessanessessenaatrserastenasnsssstatanes 6-63
6.3.2 Stage 2 INVESHGALON ....ceererervrnrscssnsensressssissessesanssosnessasassssessessesassseanes 6-66
6.3.3 Stage 3 INVESHEAtON ....ccceorerrinnsisscssessnnnsessnssnssssancssssnsssssasssnessssanssssasss 6-70
6.4 SAMPLING EQUIPMENT AND PROCEDURES............cccocerurriurrurrecncnnnnas 6-72
6.4.1 Radiological Survey Procedure ........c.cooueernenensensinsunssesaensnnensaesenssennns 6-72
6.4.2 Soil Gas Survey.........cceiccersisascanssnee deeeneseesntssassanssasstensessseasssssstonts - 6-74
6.4.3 Surficial Soil Sampling Procedure.........ccccccoevervennnnerssnissicssissaecsnnsnnennes 6-74
6.3.4.1 Surficial Soils Sampling—Vertical Profiles.........cccoccvininsnnsinnans 6-74
6.4.4 Borehole Drilling and Soil Sampling Procedures ..........ccccevvevvecveruennene. 6-75
6.4.5 Asphalt/Concrete Sampling Procedure............coceuiveieririncvesnnsnsnnescnens 6-77 .
6.4.6 Installing and Sampling of Ground Water Monitoring Wells ............... 6-77
6.4.7 Sump Sampling Procequre ............ccovvenrivirenensinisisesecssssssesssssesessesess
6.4.8 Surveying of Sample Locations
6.5  SAMPLE ANALYSIS......cccinerinnentinmsnsnssssssssssssssssesossessasasssssssnsssaasssessessssossss
6.5.1 Soil Gas ANALYSIS ...ccecvvcreeriniiivisnisessessnsssessnssisessssessssassassnssessesaassssnssens
' 6.5.2 Borehole SaAmPIES ......ccccevvrieimriinseseesenniiniinniessesaisssnesasensesssnasnesssnsas
6.5.2.1 Chemical ANAlYSIS ......ccocereisricsisrisiecsressnnssessessacsssecssnssnsssnenises
6.5.2.2 Physical ANalysis.......cccceererrisninsnsisnssessesissesessesessessessesasssannes
6.5.3 Groundwater SAmPIES .........cceuvenererennenenensuenensnnsrnsesserssssensssanes reesesanuens
6.5.4 Sample Containers and Preservation ..........cccueeeucseeseieernsnesnsacsasnssnns 6-81
6.5.5 Sample Handling and DOCUMENLALION .......ccocvreuicririnninsueneneresnsnsaenines 6-81
6.5.6 Sample Designation..........ccoveeiiressnsennnrismensecsassessissssnsssasensasessensnsans 6-83
6.6 FIELD QC PROCEDURES .........cccenininnurminrircrisnssisusasesessssssssssssssssnsassesess 6-83
7.0  TASKS AND SCHEDULING .......cooniimrnririrssassnrssnesessiscssessssesasssssasassnssasssossssssesas 7-1
80 HUMANHEALTH RISK ASSESSMENT PLAN .......reeciennccnnnieenns g-1
8.1  OVERVIEW ....oiiicennsennissssisssssssssmsasssssessssssssssssssssssssssssssssssasssssssssssssssnessssens 8-1
8.1.1 Regulatory Basis ...ccocirecnrsirusunscsnisnensenesnsnisnssnssessesessssnssnssesasensnsssaseses 8-1
8.1.2 Background of Site Contamination ........c..cccceeereecsercssnsnnensssnsnsseancsnens 8-4
82  CONTAMINANTS OF CONCERN .....cccoecerurrirunnsessessessssassssnssaesessessessesensenens 8-6
8.2.1 Data ColleCtion .......ccceereenrnncnsncsessessnssessiesesnsensaisnsssessessssassssesasssesasssssses 8-6
8.2.2 Data EVAlUALON ...ccvrerierrsnicesaenesssnessssesissesniveseesesssssssessssesssssssasasnsssnssasss 8-7
8.2.3 Hazard IAentifiCation .........cccccccnrerissnssensnsesnesnssessnssscssssessessnssnesssessssasasenes 8-8
8.2.4 Selection of Contaminants of CONCEM.......ccceiuiierrerensssesessisensnraensenasanas 8-9
8.3 EXPOSURE ASSESSMENT .........ccococvvererununns eeetesesassseressestsniasssarassssasretaesaes 8-9
8.3.1 Conceptual Site MOdEl.........cccevevirnnneriiinsiennsensnenssnnseseeseseseesseseaeses 8-10
Phase ] RFI/RI Work Plan . Revised Final

Opersble Unit No. 13

TABLE OF CONTENTS - Continued

v _ March 10, 1993




TABLE OF CONTENTS - Continued

Section . _ Page
8.3.2 Contaminant Fate and TIANSPOTT ......ccccevervrncesirssvnerennaecanssansssssssessonsanas 8-10
8.3.3  EXpOSUre Pathways .......ccccueeeemsuccinssensnenicnsnnnisnisssnsssesnssossssssssssnssssnens 8-11
8.3.4 Exposure Point CONCENITALONS .......ccccevrereecsrsunssersassiescsseossnssessessssnsonns 8-12
8.3.5 Contaminant Intake ESHMAtON .....ccoceveriecssemsanscssanssasiresscncnnssssssseessssnas 8-13
8.3.6 Uncertainty in the EXposure ASSeSSMEent.........cccoccevuericenesnessnsensnnsaseneans . 8-14
8.4  TOXICITY ASSESSMENT .......cccovvnsisenunrersessssisssssasssssnsssssassasasssssssasassesannes 8-14
8.5  RISK CHARACTERIZATION.........cccouvmssinerercsrcnsnsessonssssasssassssasssseses reecannanae 8-17
8.6 UNCERTAINTIES, LIMITATIONS, AND ASSUMPTIONS .......cccuiinenns 8-19
9.0 ENVIRONMENTAL EVALUATION ......ccvviiiniiinincinnensesenssssisssssssssssssssssassoss 9-1
9.1  INTRODUCTION .....cccocerininrcrnsnsisenssssesssessassssssssssessassssesssassesacssoseassnssassonsses 9-1
9.2 - BIOLOGICAL AND HABITAT SITE CHARACTERIZATION...........ccceeeuneen. 9-2
9.3 ECOTOXICOLOGICAL INVESTIGATIONS ....... ettt st asna st e s s snsane 9-3
10.0 QUALITY ASSURANCE ADDENDUM..........cccocevninnen reresasrenessaeeresasrenasastsses 10-1
- 10.1  ORGANIZATION AND RESPONSIBILITIES ..........ccccevciercinrinnensireesnsacnes 10-1
10.2 QUALITY ASSURANCE PROGRAM .....inienniinnncsireccsccsisssssssessensens 10-2
10.2.1 TrAINING ...covvvireniinnininciressiasssesisssassssessstssesesassossassnssssssssssssssesasssssssenrenes 10-4
10.2.2 Quality Assurance Reports to Management.............ccceeevererccncsnesenennan 10-4
10.3 DESIGN CONTROL AND CONTROL OF SCIENTIFIC -
INVESTIGATIONS ......coviierrnrrnenrsnsessnssnsnssssonsasssssssnsensassesssssssnsensssssasssssasess 10-4
10.3.1 Design CONMIOL ......ccceererrerevesensmsssaensneseussenssssessasnesssssssssasasssssssssesesasns 10-4"°
10.3.2 Data Quality ObJECHVES ......cccrveeresiarsasresasersscsessoscocssnnas eetesesnatnatsnaesens 10-7
10.3.3 Sampling Locations and Sampling Procedures ..........ccocoveverrserccrcrunncncns 10-8
11.3.4 Analytical Procedures ..........cccovsuininicesisirenesensassissinesescssaesessesassesses 10-8
' 10.3.5 Equipment DecOntamination ............ceeeerseresseceseseesesesesessessesssssssssasances 10-17
10.3.6 Alr QUALILY ....cccovvrenecernssssessssasassesescssssesnsnssssasssssssessasssssssssenesssssoninssssss 10-17
10.3.7 QuAlity CONMO ....ccceeeeeeerrecnecreccrnncsussensnsanssssasasssonsaneserssssssassnsssassnees 10-17
10.3.7.1 Objectives for Field QC Samples .......ccceecncvvcnvennncccnsrencenenns 10-18
10.3.7.2 Laboratory QC ......cccieiennrnnninnesscscsnscsesanssasessssssessene 10-18
10.3.8 Quality Assurance MORItOTINg........ccoeverunrnnrerensnssncsisesessnssessnssesassnsanes 10-20
10.3.9 Data Reduction, Validation, and Reporting 10-20
10.3.9.1 Analytical Reporting Turnaround Times.........ccceverecernsecesenes 10-20
10.3.9.2 Data RedUCHON .....cccivcnnsenscsnsensisisssesssssisansssssessssasssssssssases 10-20
10.3.9.3 Data Validation ........ccccvemvunsicuisiecinnessessesessescssssesnsseesesssasens 10-21
10.3.9.4 Data REPOTUNE ....ccoeeurinisienisrnieicscsnmsnsasescsasssssmsssssmsssessosseses 10-21
104 PROCUREMENT DOCUMENT CONTROL..........cccecvvererrecsssssnesesasansonns . 10-22
10.5 INSTRUCTIONS, PROCEDURES, AND DRAWINGS ........cccovvvverercecnunes 10-22
10.6 DOCUMENT CONTROL .......cocovinimeriemsussnsessesisesssaenssssssssssssssssssssssssessssses 10-23
10.7 CONTROL OF PURCHASED ITEMS AND SERVICES ..............coeucuunee. 10-23
10.8 IDENTIFICATION AND CONTROL OF ITEMS, SAMPLES, AND
DATA .oienntinsnsscsssasssssssssassssseasssstsstssssassissssssssnsssssssessresssnsnssssonssens 10-24
10.8.1 Sample Containers/PreSErVation........ccersimesiserscsacssescscsessesssssesssssses 10-24
10.8.2 Sample IdentifiCation .......ccccerensessnsasscssnesiesuesecsnsseesissesanones teessesessnsnrenes 10-24
10.8.3 Chain-of-CuStogy .........cccosuerisnsencerssmsacaesessssisesneniessessssissessssassesessnes 10-24
10.9 CONTROL OF PROCESSES ......ccccceviuinnminsinsisnsninmsnisessusnsssssssasasssassnseses 10-24
10.10  INSPECTION......couiiinririnsssssansessesssssassssisssssssssssssssessssssnsissesssssssasnsassassesssens 10-25
Phase ] RFI/RI Work Plan Revised Final

Operable Unit No. 13 . v March 10, 1993



TABLE OF CONTENTS - Continued

Section Page
10.11 TEST CONTROL ........ccreuiuirrnicnrenssnaconcsssscssssesuesessassssssreseenssnsassssonsenssssssossans 10-25
10.12 CONTROL OF MEASURING AND TEST EQUIPMENT (M&TE)........... 10-25
10.12.1 Field EQUIPIMENL ...cccccuvrrerrernsensssnenesssnssnsensensensessenesssasasesssascssensesecaes 10-25
Phase ] RFIRI Work Plan . Revised Final

Operable Unit No. 13 vi March 10, 1993



r

OPERABLE UNIT 13 FIGURES 6-4 THROUGH 6-10

In order to minimize multiple reiterations of expensive color copies, only black
and white copies were included in this submittal. If the changed figures are
acceptable to CDH and EPA, final color copies will be transmitted within seven
working days.




ROCKYFLATS PLART Manuat: - 21100-WP-OUT3.01
Phase I RFI/RI Work Plaa for Section No.: 3.0,REV.1
Operabile Unit 13, 100 Area Page: 1 of 42
" TITLE: Benchmarks Approved By:
040193 L1
Effective Date Manager Date

3.0 ROCKY FLATS PLANT CHEMICAL SPECIFIC BENCHMARKS

Tables 3.1 through 3.4 provide a preliminary identification of potential chemical-specific
Benchmarks for groundwater, surface water, air, and soil at RFP. EPA analytical methods and
detection limits have been specified for soil analyses to obtain data of the highest quality with the
lowest possible detection limits. The Benchmarks included in this section were developed for the .
entire Rocky Flats Plant site and are not specific to OU 13. Site specific ARARs will be developed
as the initial step of the Feasibility Study/Corrective Measures Study for OU 13. As validated data
become available from RFI/RI investigations obtained purSuant to this Work Plan, the Benchmarks
will be reevaluated in accordance with Chapter Three, Part 15 of the IAG (DOE, 1991a). The site-
wide Benchmarks included in this work pian are not intended for use in establishing cleanup goals;
however, thcy will be used to establish RFI/RI analytical detection limits. Cleanup criteria for -
OU 13 will be site specific and shall be based on results of an environmental and human-based
Risk Assessment.

The tables are a master list of possible contaminants which may be present across the entire Rocky
Flats Plant site. This list provides identification of the compound, a listing of federal and state
regulations that may apply. to that compound, the Practical Quantitation Limit (PQL), which is the
level at which the amount of analyte can be reliably measured, and the method of analysis which
the PQL is based upon.

In some cases the Minimum Detection Limit (MDL) is listed instead of the PQL. The MDL is the

lowest concentration at which the analyte can be detected but not necessarily measured.

Phase I RFURI Work Plan : 3.1 : Revisod Final
Operable Unit No. 13 - March 10, 1993




‘ROCRY FLATS PLART ‘Manual: Z1100-WP-OUT3.01
Phase 1l RFUVRI Work Plan for Section No.: 3.0, REV.1
Operable Unit 13, 100 Area Page: 20of 82

Rocky Flats has been following the historical CERCLA/RCRA procedure of utilizing transitional
EPA Contract Analytical Program (CLP) Routine Analytical Service protocol for Phase 1 study.
This methodology is described as a managed approach whereby:

1. The benchmark table will be used in the Phase I investigations in conjunction with
the CLP-RAS analytical methods to scope the initial RFI/RI investigation!.

2. Following receipt and analysis of all field investigation data, a weight-of-evidence
evaluation will be used to assess the adequacy of the analytical program relative to
study objectives2.

3. If the weight-of-evidence evaluation suggests that a particular compound or group

of compounds warrant further assessment at lower quantitation limits, then follow
up sampling and analysis with Special Analytical Services (SAS) will be performed
as necessary.

Site wide Benchmarks represented in Table 3.1 through 3.4 were developed from the following

1 CLP-RAS methods are the workhorses of the hazardous waste industry. Collectively, a full CLP-RAS
suite includes 126 organic (and a specified number of Tentatively Identified Compounds (TICs), and 25
inorganic compounds. Standard radiochemistry analysis includes 12 radioisotopes. These broad-brush
methods provide a reasonable trade-off between specificity (the number of compounds detectable) and
sensitivity (detection limit). Itis standard practice to utilize CLP-RAS methods in the first phase of a
study where contaminant identification is emphasized more than quantitation. Following identification of
contaminants of concem, follow up sampling and analysis with a more sensitive method can be performed
if quantitation is still an issue. This step-wise methodology was used in the OU 1 881 Hillside Phase III
study and the OU 2 903 Pad and East Trenches, Phase II study.

2 The weight-of-evidence evaluation will consider factors such as the number of detections of specific
chemicals, observed concentration range, fate and transport characteristics, their occurrence-distribution and
concentration relative to overall site risk, as well as likely ARAR determination.

Revisod Final
3-2 March 10, 1993



Manual: 21100-

ROCKY FLATS PLART N WP-OUT3.0T
Phase | RFURI Work Plan for Section No.: 3.0,REV.1

Operable Unit 13, 100 Area Page: Jof

sources:

. - Colorado Department of Health (CDH), Water Quality Control Commission
(WQCC), groundwater standards;

. Safe Drinking Water Act (SWADA), Maximum Contaminant Levels (MCLSs),
surface water and groundwater;

e Clean Water Act (CWA), Ambient Water Quahty Criteria (AWQC), potentially
applicable to surface water and groundwater;

. RCRA, Subpart F, Groundwater Concentration Limits (40 CFR 264.94),
~ groundwater standards; and

. CDH, WQCC proposed statewide and classified groundwater area standards.

In instances where Benchmarks have not been proposed for a particular chemical or for a particular
type of investigative method, EG&G's General Radiochemistry and Routine Analytical Services
Protocol (GRRASP) or other appropriate laboratory procedures will be considered as the practical
quantitation limits and will be applied.

Phasc | RFIRI Work Plan 3.3 Revised Finl
Operable Unit No. 13 - Mareh 10, 1993
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TABALS

TABLE A - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 18, 1992)
GROUNDWATER QUALITY STANDARDS
ALL VALUES ARE REPORTED IN ugd UNLESS OTHERWISE NOTED

P
v j$5)
Ditromochioromethane v (3) 109°* (2} té
Dtchioro ewnenes v (3)
Ettyt Bonzone ° v ($) [r00 ) 700 ) 80 .
v (3C) .08 (v X
Ertylens Oute v
Habomethanes v (8) 100 (o) 0.9
Mattyione Ciionde v (S} s m) 0 (Y
Stytene v (%) 100 ®) 100 ()
Totrachiorosthanes v (t1}
Vetrachioroethene v {3} S & 0 (o) S 0.8
Tolwene v $) 1,000 (&) 1,000 (b} 1,000
Trichiorosihanes v (] .
Trichioroethene v (%) 3 (% o (9 s
Vinyl Acetate v (%) .
{Xylenes potal) v i.l’l 10,000 () 10,000 (&)

EXPLANATION OF TABLE AND BNDNOTES

* & secondary maxiTum contarrinant level;, TBCH
- e tots
= o POSRVS Sampie N0 MOre Than SACKATONIN (<40 samples/monh)

ARAR = Applicatie on Relavers snd Appropriste Requirement
CDH = Colbrado Depantment ot Health

CERCLA » e and LisbBy Act
CFA = Code of Pederal Reguistions

EPA = Envionmeniad Protection Agency

NCP = Nasional Coniingency Man

PVt = plcocuties per Mer

PCB = polychioninsted tiphenyl

RFP = Rocky Flas Plant

SOWA « Sate Drinking Water At

sw - Sokd Wase

TIC  « Tertmively Mentifled Compound

wl = mieograms per Rer

WOCC = Waer Qualty Control Commizsion

MFA = milon fibers/Rer

(1) TDS wandard - see Table 4 In {9); Wandard 1s 400 mOA or 1.25 Bmes the Kgr tovel, s Joast
(2) § toth sEONAT 30 It WRIET e [(Fesend, the Sum of thelr annust dose equivalents 1 tone marow shal ot exceed 4 MrenYyr
) WOL for Radium 22¢ ls 0.5; MOL kor racium 228 & 1 -

{§) Typs abbrevissions are: Aeanion; Bebactertsa; Cacation; Dwdioxin; £ FPaliols L N 0 Mametal; P PPapesBcide/PCB;
Rar adonuctde; SVesemdwolastle; Vovolaie
5) Ses ARachmsnt 1 for ansiytios methods with mantes nd s
tveviations are: E«EPA; SWeSWEME; Acdetocied a8 totel; Bedetected as TICs o with method modiicatns; Canct routinely D n ponds; Eami omers

{8) Where e standard b Debw (more stringend than) the PQL, the PQL Is Wnerpreted %0 be compltance level
(7) Vabse tor grose aipha exdudes wankum
(C)Anvmmlmﬂmduam'“mmmmw‘mw&i“lm

(a) EPA Nalonsl Primary and Secondary Drinking Water eguisfions, 40 CFR 141 and 40 CFR 143 (s of 8/1390)

) EPA Nationat Primary and Secondary Drtrking Waker Regulsibns, 40 CFR Pans 141, 142, 143, Finel Rube, Effective July 30, 1992 (36 Foderal Register 3528; 130/1991)

() NCP, 40 CFR 300; NCP Proamide 85 FA 6764; CERCLA Comgfiance with Oiher Laws Manusl, EPA/S40/G-89/008, Auguit 1988, 40 CFR 204.94

) CONWaler Qualty Control The Baso for Ground Water, 3.11.0 (8 CCR 10026) 1/S/1987 eflective 11AK/1991; Satewkie radiosctive standards Nisted In 3.11.8(cK2)

(o) EPA Natonsl Pmary and Secondary Drinking Water Reguistons, 40 CFR Parts 141, 142, 143, Final Rule, Effective January 1, 1903 (38 FR 30266; 7/1/1991)

#) EPA Maximum Contaminant Level Gosls snd Natonal Primary Drinking Water Regutations for Lead and Copper, 40 CFR 141 mnd 142 (34 FR 20480; €7/81), and 7 FR 20785; #2012 eflective 127/02 and 117891, Aclion kevels eRecive 127A2;
MCLOS sffectve 11/891. Action level 11 10% or lete of tap sampies for wmel and medium-sized sy Serne.

©) COHWater Cualyy Cortrol Commistbn, Classiicsions and Water Cualty Standants lor Ground Water, 3.12.0 (W1%/1991)

@) EPA Natonsl Primery Orinking Waler Reguistions, 48 CFR 141 and 142, Find Rute, Eftective January 17, 1994

§) EPA Natonsl Primary Drinking Waser ® CFA 141, of Final Rute and Meconskterstion (S7 FR 22178) - 7o efleciive date established,

Page $




Cyanide (Free)

Flouride

N as Nitrate

N as Nitrate+Nitrite

N as Nitrite

Sulfate

Sulfide, H2S Undissociated

Coliform (Fecal)
Ammonia as N
Dioxin

Boron
Chiorine, Total Residual
Sulfur

Dissolved Oxygen

pH (Standard Units)

Specific Conductance
Temperature (Degrees Celslus)

Alkalinity
Asbestos

Total Dissolved Sofids
Total Organic Carbon

Aluminum
Antimony
Arsenic
Arsenic {ll
Arsenic V
Barium
Beryllium
Cadmium
Calcium
Cesium
Chromium
Chromium [ii
Chromium V1
Cobaft
Copper

fron

Lead

TABLE B - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16, 1992)
FEDERAL SURFACE WATER QUALITY STANDARDS
ALL VALUES ARE REPORTED IN ugl UNLESS OTHERWISE NOTED

mmm OO >>>>2>>>>

ETXTITTITTITETTT

€325
E335
E340
E353.1
E353.1
E354.1
E375.4
E376.1

SM9221C
E350
®

SW6010(8
SM4500

SM4500
E£150.1
E€120.1

E310.1

E160.1
E415.1

©
®
®

®)
®
®)
®)
®)
®)

E2185
®
®
®)
®

250,000 * (a)
200 (h)
4,000; 2,000 (a

250,000° (a)

17100 mi (a)
3.0E5 ()

6.585 * (a)

500,000° (a)

6 (M)
50 (a)

2,000 ()

10(a)

50 (a)

1,000 * (a)
300 ° (a)
50 (a)

10,000 (b)
10,000 (b)
1,000 (b)

TMFA (b)

50 to 200° (b)

5®)

100 (b)

130000 .

150

8-

200 (h)
4,000 (a)

o)

6 (M)

2,000 (o)
4()

08-Mar-93

10,000 (b)
10,000 (b)
1,000 (b)

TMFA (b)

50)

100 (b)

1,300 ()

o -

860,000(g)
22

0.01

19

5,000

SS

Ss

750
9,000

130
3909

1,700 (3)
16

180

823

230,000(g)
5.2

0.00001

1
6.5-9

20,000

87
1,600

190

53
1103)

210Q)
1

123

323

200
10,000

0.000000013

250,000

146
0.0022

0.000000014

300,000 FA.*

45,000

0.0175

A7

3,433,000




TABLE B - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16, 1992)
FEDERAL SURFACE WATER QUALITY STANDARDS
ALL VALUES ARE REPORTED IN ug/l UNLESS OTHERWISE NOTED

R

meflx .\s.:"“".?%‘ﬁ%
Lithium M ®)
Magnesium M 8)
Manganese M 8) 50* (a) 50 100
Mercury M 8) 2(a) 2(b) ) 2(b) 24 0012 0.144 0.146
Motybdenum M (8) .
Nickel M ®) 100 (h) 100 (h) 140003 [160(3) 134 100
Potassium M 8)
Selenium ™M 7)) 10 (a) 50 (b) _ 50 (b) 20 (d) 5(d) 10
Sitver M ®) 50 (a) 100* (b) : 41(3) 0.12 50 T
Sodium M (8)
Strontium M (8)
Thallium M (8) 2(h) 0.5 (h) 1,400 (1) |40 (1) 13 48
Tin M ®
Titanlum M SW6010(8
Tungsten M SW6010(8
Vanadium M ® - '
Zinc M 7)) 5,000 * (a) 12003) 110(3)
Aldicarb P kY0) 10
Aldicarb Sulfone P 2@ 1 () 10
Aldicarb Sulfoxide P 40) 10 100
Aldrin P (8) 30 0.000074 0.000079
Carbofuran P (8C) 40 (b) 40 (b)
Chioranii P '
Chlordane P ()] 2() 0 (b) 24 0.0043 0.00046 0.00048
Chiorpyifos [ © 0.063 0.041
poT P 8) 1.1 0.001 0.000024 0.000024
DDT metabotite (DDD) P 8) 0.06
DDT metabolite (DDE) P |® ~ 1.050
Demeton P {8) 01
Diazinon P (8)
Dieldrin P (8) 25 0.0019 0.000071 0.000076
Endosulfan| P ®) 0.22 0.056 74 159
Endosutfan i 4 )
Endosulfan Sulfate P )
Endrin P ®) 2(h) 2 (h) 0.18 0.0023 1
Endrin Aldehyde P (88)
Endrin Ketone P (88)
Guthion (Azinphos methyl) P (8) ' 0.01
Heptachlor P (8) 0.4 (b) o®) 0.52 0.0038 0.00028 0.00029
Heptachlor Epoxide P ® 02 () 0 (b)
Hexachlorocyclohexane, Alpha P (8) - . 0.0092 0.031
Hexachlorocyclohexane, Beta' P ®) 0.0163 0.0547
Hexachlorocyclohexane (HCH or BHC) P 100

B-2 08Mar-03




TABLE B - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16, 1992)
FEDERAL SURFACE WATER QUALITY STANDARDS
ALL VALUES ARE REPORTED IN ugfl UNLESS OTHERWISE NOTED

(4
Hexachlorocyclohexane, Delta P (8)
Hexachlorocyclohexane, Technical (Total) P (8E) ' 0.0123 0.0414
Hexachlorocyclohexane, Gamma (Lindane) P (8) 4 (a) 0.2(b) 0.2 (b) 2 0.08 0.0186 0.0625
Malathion P (8B) 0.0t
Methoxychlor P (8) 100 (a) 40 (b) 40 (b) 0.03 100
Mirex P 0.001
Oxamyl (Vydate) P 200 (h) 200 (h) 0.001
Parathion P (88) : 0065  |0.013
Toxaphene P (8) i) 0 () 0.73 0.0002 0.00071**  |0.00073**
Vaponite 2 P
Aroclor 1016 PP (8)
Aroclor 1221 PP (8)
Aroclor 1232 PP (8)
Aroclor 1242 PP (8)
Aroclor 1248 PP {(8)
Aroclor 1254 PP ()]
Aroclor 1260 PP ) ,
PCBs (Total) PP |8 0.5 (b) o) 2 0.014 0.000079"* ]0.000079%*
2,4,5-TP Silvex H (8C) 10 (a) 50 (b) 50 (b) 10
2,4-Dichlorophenoxyacetic Acid (2,4-D) H (8C) 100 (a) 70(b) 70 ®) 100
Acrolein H 68(1) 21(1) 320 780
Atrazine H (8D) kX)) 3®)
Bromacii H ' N
Dalapon H ®) 200 (h) 200 (h)
Dinoseb H ®) 7() 7()
Diquat H 20 (h) 20 (h)
Endothall H 100 (h) 100 (h)
Glyphosate H 700 (h) 700 (h)
Picloram H 500 (h) 500 (h)
Simazine H (8D) 4(h) 4 (h)
Americium (total)(pCT) R
Americium 241 (pCin) R
Ceslum 134 (pCiN) R [(C))
Cesium 137 (pCi) R (4)
Gross Alpha (pCifl) R 15 (a)(9)
Gross Beta (pCi) R 50 (a)(4)(6)
Plutonium ' (total)(pCim R
Plutonium 23842394240 (pCiNn) R
Radium 226+228 (pCi) R (10) 5 (a)(4) _ _
Strontium 89+90 (pCi) R (a)(4)(6)
Strontium 90 (pCi) R 8 (a)(6)

' B3 08Mar63



Thorium 2304232 (pCl)
Trittum (pCl)

Uranium 233+234 (pCif)
Uranium 235 (pCif)
Uranium 238 (pCiT)
Uranium (total) (pCiT)

1,2,4,5-Tetrachlorocbenzene
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene (Ortho)
1,2-Diphenythydrazine
1.3-Dichlorobenzene (Meta)
1,4-Dichlorobenzene (Para)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

2 .4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2.6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methyinaphthalene
2-Methyiphenol
2-Nitroaniline

2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methyiphenol
4-Bromophenyl-phenyl-ether
4-Chloroaniline
4-Chlorophenyl-phenyl-ether
4-Chloro-3-methyiphenol
4-Methylphenol
4-Nitroaniline

4-Nitrophenol
Acenaphthene

Anthracene

Benzidine

Benzoic Acid
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene

Benzo(g.h,)perylene

TABLE B - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16, 1992)
FEDERAL SURFACE WATER QUALITY STANDARDS
ALL VALUES ARE REPORTED IN ugh UNLESS OTHERWISE NOTED

()4
20,000 (a)(4)(6)

70(h)

75 (a)

02

70 ()

75 (a)

oM

84 08-Mar-83

600 (b)

270 (1)

2,020 (1)
2,120 (1)

330(1)
330(1)

4,380 (1)

230(1)

30 (1)

230(1)

J,700 (1)

2,500

970 (1)
365 (1)

230(1)
230(1)

2,000 (1)

150(1)

150 (1)
520 (1)

0.042

2,600
1 2 -y
3,090

011"
70

0.01

134

0.00012

0.56

36"

9.1

14,300

0.02

765

0.00053




Benzyl
bis(2-Chloroethoxy)methane
bis(2-Chiloroethyf)ether
bis(Chloromethyf)ether
bis(2-Chloroisopropyf)ether
bis(2-Ethythexyf)phthalate (Di(2-ethythexyl)
Butadiene
Butylbenzylphthalate
Chlorinated Ethers
Chlorinated Napthalenes
Chioroalkylethers
Chlorophenol (Total)
Chrysene

Dibenzofuran

Dibenz(a h)anthracene
Dichlorobenzenes
Dichlorobenzidine (Total)
Diethylphthalate
Di(2-ethythexyf)adipate
Dimethyliphthatate
Di-n-butylphthalate
Di-n-octyiphthalate
Ethylene Glycol
Fluoranthene

Fluorene

Formaldehyde
Haloethers
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Hydrazine
Indeno(1,2,3-cd)pyrene
Isophorone

Naphthalene
Nitrobenzene
Nitrophenols
Nitrosamines
N-Nitrosodibutytamine
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosopyrrofidine

N-Nitrosodiphenylamine

TABLE B - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16, 1992)
FEDERAL SURFACE WATER QUALITY STANDARDS

®

®
®)
®

®
(©
(8B)
(88)
(8B)
(88)

(88)

ALL VALUES ARE REPORTED IN ug/l UNLESS OTHERWISE NOTED

§M

400 (h)

1)
50 ™)

oM

400 (h)

oM
50 ()

85 08-Mar03

1,600 (1)
238,000 (1)

1.120(1)

117,000 (1)
2,300 (1)
27,000 (1)
230 (1)
5,850 (1)

763 (1)

122(1)
9.3(1)

52 (1)
540 (1)

620 (1)

150 (1)

0.03**
0.0037¢
4.7

400
0.01
350,000

313,000
35,000

42

0.00072**
045

1.9

5,200
19,800

0.0064
0.0008
0.0014
0.016
49

2,600
1,800,000
2,900,000

-§154,000

0.00074"
8.74

520,000

0.587
1.24
16
919
16.1 =




TABLE B - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16, 1992)
FEDERAL SURFACE WATER QUALITY STANDARDS
ALL VALUES ARE REPORTED iIN ug/) UNLESS OTHERWISE NOTED

N-Nitroso-di-n-propylamine . sv (88)

Pentachlorinated Ethanes sV’ [(8B) 7240(1) |1,100(1)

Pentachlorobenzene sV (88) : 74 85

Pentachlorophenol sV 8) 1(e) 0 (o) 20 13 1,010

Phenanthrene ) sV (8)

Phenol : sv (8) ) 10200 (1) [2,560(1) |3.500

Phthalate Esters -1 sv (8) 940 (1) 3(1)

Polynuclear Aromatic Hydrocarbons sV @) : : 0.0028* 00311*
ene sV ®)

Vinyl Chloride v 8) 2(a) 0 (a) 2 525

1,1,1-Trichloroethane v ®) 200 (a) 200 (a) : 18,400 1,030,000

1,1,2,2-Tetrachloroethane v ) 2,400 [/ R I et 10.7 **

1,1,2-Trichloroethane v 8) 5ty ’ KX (D) 9,400 06" 418°*

1.1-Dichloroethane v (8) ’

1.1-Dichloroethene v [()) 7 (a) 7(a)

1,2-Dichloroethane v 8) 5 (a) 0 (a) 118,000 20,000 094" 243

1,2-Dichloroethene (cis) v 8) 70 (b) 70 (b)

1,2-Dichloroethene (total) v (8)

1,2-Dichloroethene (trans) v ®) 100 (b) 100 ()

1.2-Dichloropropane Vv ) 5(@) o®) 23,000 5,700

1,3-Dichloropropene {cis) v ) . 6,060 244 (1) 87 14,100

1,3-Dichloropropene (trans) v ® 6,060 244 (1) 87 14,100

2-Butanone V' (8)

2-Hexanone v (8)

4-Methyl-2-pentanone v (8)

Acetone -V 8)

Acrylonitrile v ) ) 7.550 2,600 0.058 065

Benzene v ) 5 (a) 0(a) 5,300 0.66* 40 **

Bromodichloromethane v ) <100 (2)(a)

Bromoform v (8) <100 (2)(a)

Bromomethane v {8)

Carbon Disulfide v (8) :

Carbon Tetrachloride v 8) 5(a) 0(a) 35,200 (1) 04" 694

Chilotinated Benzenes v/svV |(8) : 250 (1) 50 (1)

Chiorobenzene v (8) 100 (b) 100 (b) 488

Chiloroethane \' 8)

Chloroform v ®) <100 (2)(a) 28900(1) [1.240(1) |[0.19° 15.7°

Chloromethane '} 8)

Dibromochloromethane '} 8) <100 (2)(a) .

Dichloroethenes v (8) 11,600 (1) 0.033*° 1.85*

Ethylbenzene v 8) 700(b) _ - 700 (b) 32,000 (1) 1,400 3280

Ethylene Dibromide v (8C) 0.05 (b) o) .

Ethylene Oxide v
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TABLE B - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16, 1992)
FEDERAL SURFACE WATER QUALITY STANDARDS
ALL VALUES ARE REPORTED IN ug/l UNLESS OTHERWISE NOTED

(11) Where the standard is below (more stringent than) the PQL, the PQL is interpreted to be the compliance level.

(a) EPA National Primary and Secondary Drinking Water Regulations, 40 CFR 141 and 40 CFR 143 (as of May 1990). Segment 4 MCLs are ARAR; Segment 5 MCLs are TBC; slt MCLGs are TBC.

(d) EPA Nationa! Primary and Secondary Drinking Water Regulations, 40 CFR Parts 141, 142 and 143, Final Rule, efl'octhn.ldyso 1992 (56 Federal Register 3526, 1/30/1991).

{c) EPA, Quatity Criteria for Protection of Aquatic Life, 1856

(d) EPA, National Ambient Water Quality Critoria for Selenium - 1987

(e) EPA National Primary and Secondary Drinking Wates Regulations, 40 CFR Parts 141, 142, and 143, Final Rule (56 FR 30268; 7/1/1991) effective 1/1/1093.

0 EPA Maximum Contaminant Level Goals and National Primary Drinking Water Regutations for Lead and Copper, 40 CFR 141 and 142 (56 FR 26460, 6/7/1091) effective 12/7/82 and 11/6/81. Action leve's effective 12/7/92;
MCLGs offective 11/6/01. Action level in 10% or less of tap sampies for smail and medium-sized systems.

(9) EPA, National Ambient Water Quality Criteria for Chioride - 1888

(h) EPA National Primary Drinking Water Regutations, 40 CFR 141 and 142, Final Rule, Effective January 17, 1004

() EPA National Primary Drinking Water Regulations, 40 CFR 141, Postponement of Final Rule and Reconsideration (57 FR 22178) - no effective date establithed,

88 08-Mar-83
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TABLE C - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16, 1992)
STATEWIDE AND BASIN (CDHWQCC) SURFACE WATER QUALITY STANDARDS
ALL VALUES ARE REPORTED IN ug/t UNLESS OTHERWISE NOTED

A €328 . 250,000
Cyanide (Free) A E338 5 200 200
Fluoride A E340 2,000
N as Nivate A E353.1 100,000 10,000
N as NivatesNivite A E353.1 100,000 10,000
N as NN A E3%4.1 ss Ss 10,000 1,000
uifate A E375.4 : 250,000
Sulfide, H29 Undissocisted A €376.1 2 50
Coliform (Fecsi) ] SM9221C 2000/100 ml
Ammonis, Totel [ E3s0 TvS 60 500
Dioxin D ($) 0.00000022 0.000000013 0.01 0.00001
Boron E SW8010(6B) : 750
Chiorine, Total Residusl 4 SM4500 1% . "
Sultur E .
Dissclved Oxygen P SM4500 >$,000  |»5.000 >3,000 »3,000
pH {Standard Units) P €150.1 6.5-9.0 - 16.5-90.0 5.0-9.0
Specific Conductance Lid £120.1
empershne (Degrees Celsius) » 30 degress |30 degrees
Alkalinity L] €310.%
[Asbestos IN
Totel Disscived Solids IN E180.1
[Totsl Organic Carbon N E418.1
[Aluminum L] (8) 750 C{e7
AnSmony ~ (6) : 14
Arsenic L] (8) 360 150 100 S0
[Arsenic 11} N
JAreenic ¥V ]
Barfum L} (8) . t,000
Beryllum L] (8) ‘ 100 0.00768
[Codmium ] (8) TVS Tvs 10 10
Celdum '] (6)
Coslum L} (6)
] (€}
um 10 L] ' . VS TvS 100 50
Civomium VI L] E210.8 i L1 " 100 50
Cobalt ~ (6) .
ICopper L] (8) TVS [TVS 200 1,000
tron [} (8) . 1,000 (Trec) 300 (dis)
Lead "] (6) TvS Tvs 100 s0
Lithium M (8)
Megnesium "] (6)
Mangenesse ] (6) . : [t.000 200 50 (dis)
Mercury L) (6) 2.4 0.1 2.0
Molybdenum ] (8) .
Nickel L) (6) TVS TVS 200
Polassium L] (8) .
[Selenium L) (6) 138 124 20 10
Slver L {8) . VS VS $0

Page )




TABLE C - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16, 1992)
STATEWIDE AND BASIN (COHWQCC) SURFACE WATER QUALITY STANDARDS
ALL VALUES ARE REPORTED IN ug#t UNLESS OTHERWISE NOTED

|Alrin & Dieidrin combined
[Carboturan

CNordane
Chlorpyifos
00T

DDT Metaboiie (DDD)
DOT Metabdite (DDE)
Demeton

Diazinon

Dletdrin

Endosutian |

Endosulfan §

Endosullan Sultste
Endrin

Endrin Aldehyde

Endrin Ketone

Guthion (Azinphos methyf)
Ncpla‘dalw

Hexachiorocycichexanse, Alphs
Hexachiorocyciohexane, Bete
Mexachiorocydohexane (HCH or BMC)
Mexschiorocycichexane, Delta
ycioh Technical (Total)
chk chob , G {Undane)

4

Methoxychior
Mirex

Oxamyl (Vydaw)
Parethion
[Toxaphene
[Vaponite 2

Asoclor 1018
Aroclor 1221
[Arocter 1232
[Aroclor 1242
Aroclor 1248
{Aroclor 1254

VOV VTV TV IV VVOVUVVOVIUVIOVIVITVVIVUTVVIVOVUDOVIIVEOYVY EELEEZEEEEXE

333333

TABCXLS

Y
(o)
()

(6)

SW8010 (88)
SWe010 (s8)
(8)

(6

(6}
(8)
(8C)

(6)
(8)
(6)
(6)
(6)

(6)

(O]

(8)
(8}
(8)
(&)
(68)
(88)

(8)
(6)
(6)
(6)

(&)
(66)

(68)
(8)

(”)-
(6)

(6)
(8)
(8)
(6)
(6}

(6)

0.002 (8)
3

0.03 (8)
0.1

0.002

0.2
0.2

0.008
0.09
0.008

0.2

40

0.03

0.00013

0.0005¢
0.00083
0.00059

0.00014

0.03

0.93

0.2

0.00021

0.0001

0.014

0.012
0.019

0.00073

1.2
0.083
0.55
0.8
1,080

1.3
0.1

0.09

0.28
0.26
0.0030

100

0.73

Page 2

0.0043
0.041
0.001
0.1
0.0019
0.058
0.0023

0.01
0.0038
0.0038

0.08

0.03
0.001

0.0002

2,000

0.012

5,000

«0.003
<0.003

0.001
0.001
0.00t
0.1

<0.003
0.003

0.004

0.01
0.001

0.01
0.1
0.03
0.001

0.04
0.00S

0.2

100




0014

10070

GAL|

¢ obeg

0002 o8’y
oz ote
[11%
§9¢ 0Z0'2

048,
(724

SAL

14 9
r10°0 (x4

110
14

St
0oy
00
0Z9

ozt

"

174
029
$0°0)
0Z9

1) o®

04|
0s

$00°0

(e)

(a9}

9)]
(9)

(a9

9)
9}

(o)
(o)

4 3

foveydonIN-2
supiueoniN-Z|
pueydifigen-2
suspudeupiinen-2
foueydosond-2
suemaydeuoIoD-2|
eueniolOAIvIQ-9°2|
euenOIORWIQ-1°Z
toueydoamiq-r'2|
oveydifigewig-y’
1ueydoOIIIa- T
pueydooHL-9'y
oueydoroditl-¢'y 2|
(emd) SLIZUSQORRRIT-Y'E
(srepy) ouszUBqOIONPIO-C'd
suppesphyihueydig-2's
(o4ti0) susTULQEONRIQ-Z' |
USTUSQOIONPL-Y'T' S
SUsZUSI IR RL-S VT’ |

1od) (mo)) wrpmin
rod) esz wnein)
yd) ez wapmin]
G10d)  #ETecc2 wnpmin
nod)  wopigl

Wod) 92z wnpey
I0d) 0PZ+6CZ+9CT WU,
wod)inel)  wauond

). $bROUSE SRS

Q210N ISIMHIHLO SSIINN 16n NI 03150434 3HY SINTVA TWV
SOUVONVLS ALIVND HI1VYM 30V4UNS (DODMHAD) NISVE ONV 30IM3LVILS
(2661 ‘91 19qwes8(Q) SYHVWHONIE J14103dS-TvIINIHD TVILNILOd - 0 318VL

SVCoAVL




ors

v obey

000'L2
00¢'z
000'211

ose’c

0052

0oLt

$c
9200°0
92000
L)

ore
$r°0
2L000°0;

82000
t44

0oL’z
000°c1E
000°c2
$200°0

9200°0,

000'c

®) o
oor’s
(9) o0

$200°0
92000
9200°0)
92000,
$200°0

(s)21000°0
9200°0]

1)

86070

$C

050°4

) c0'0

)
(9)
{9)
(9)

(o))
9)

(9)
(9}

(9)
)
(o9)
(9))
o)
(9)
(9)
19))
{9)
(9)
{9}
{9))
o}
®)
(1)
{9))
{9)

(9)
1))
(o)
{9))
%))
)
{9))
{9)
(o))
o)
(o),
o)
(o)
(9)
(9

{9)
9)
{9)
{9),
)
(9)
(9),
19))

A8
AS
AS
AS
AS
AS
AS
AS
AS
A8
AS
AS
A8
A8
AS

AS
AS
A
A8
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
A8
AS
AS
AS
AS
AS
AS
A8
AS
AS
AS
AS
AS
AS
AS
AS

us TUSQOAIN
susegudeN
euasoydos|
oueikd(pa-¢'2 1 Jouspu)
ougepdy
SUTPOOINPRXSH
SuS{PRIUSdOMIO 0P EXN)
SUS{PIINQOIORPBISH
SUSZUSQ IR X H
siepeomy
ephyeppuio g

ousony 4

espyydilizo-u-ig
oo aydiling-u-1g
asequdide wig!
o1edipe(iixeyihge-2)ig
sl @udifyiend

susassgue(y'eizueqiq
ysnjozueqiq!

ousshngd)|

(mo4} rousydooNd
sreelyeosoD)
sousdeN peIsU OO}
BeRI peITUIOD
siepnydifzueqiling
 euspming

yhpe-zha) eism W 3-Zheq)
s ae(ihdosdosiosoiyd-2)eiq
1Qe(lgeonyd-2ing
susRow(AxopecoND-2)eq
pyoy Krueg
susueny(nlozueg
ouejlied(ry'Blozueg
susguesony{qlotueg!
sushd(e)ozueg
ousdeagim(e)ozueg
PRV pIUeG
supueg
sus NGy
susgydeuedy]
oueydoniN-»
sujueonIN-Y)
pueydidep-p|
oueydifigew-g-010149-9
4 faud

A
Re-RUeYa-§ ”

SUIUROIOND-p
seype-jlueyd-fueydowoig-y
toueydjhyiew-z-0niuia-9‘y
Su||usoniN-¢

(moy) suppUIQaINRI]

031ON 3SIMH3HLO SSITNN L8N NI 03 LHOC3H UV SINTVA TV
SAUVANVLS ALIVND H3LVM 30VIHNS (DDDMMHAD) NISYE GNV 30IMALVLS
(2661 91 JequedeQ) SHHVYWHONIE DI4103dS-TVIINIHD TVILNILOd - O 318VL

SCOAVL




TABLE C - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16, 1992)
STATEWIDE AND BASIN (CDH/WQCC) SURFACE WATER QUALITY STANDARDS

ALL VALUES ARE REPORTED IN ug/t UNLESS OTHERWISE NOTED

|

R AR SO
‘INirophenots
[NIvosamines
N-Nitrosodibutylamine
N-Nitrosodiethylamine
N-Nittosodimethylamine
N-Nivosopyriofidine
N-Nitrosodiphenylamine

Propy
Pentachiorinated Ethanes
Pentachiorobentene
Pentachiorophendl
Phenantivens

Phenal

Phthalste Esters

el 4

Pyrens

Vi Chioride
1.1,1-Trichloroethane
1,1.2.2-Tetrachiorosthane
1.1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichioroethene
1,2-Dichioroethane
1,2-DicNoroethens (cis)
1.2-Dichiorosthene (total)
1,2-Dichlorosthene (rans)
1,2-Dichioropropane

1,3 Dichloropropene (ds)
1,3-Dichloropropene (trans)
2-Butanonse

2-Hexanone
4-Mothyl-2-pentanone
[Acetone

[Acrylonitrile

Benzene
Bromodichloromethane
Bromoform
Bromomethane

Carbon Disuifide

Carbon Tewachioride
[Chicrinated Benzenes
Chiorobenzene
[Chiorosthane

[Chloroform
[Chioromethane

Dibrom ochloromethane
Dichloroethense
Ethylbenzens

Ethylene Dibromide
Etylene Oxide

Halom ethanes

Methylene Chicride

<<<<<<<<<<<s<<<<<<‘<<<<<<<<<<<<<<<<<
<

s (8)
j200

200

0.4
10

100
0.58 (8)

0.0064
0.0008
0.0008%
0.018
4.9
0.005

0.0028
21,000

0.0028
0.0028

200
0.17
0.6

0.057
0.4

0.58
10
10

0.058
0.3
48
0.23

100

3,100

4.7

10,200

9,400

118,000

23,000
8,060
6,060

7,500
$,300

35,200

28,900

32,000

Page 5§

5.7

2,560

2,400

5,700

500
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TABLE C - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16, 1992)
STATEWIDE AND BASIN (COHMWQCC) SURFACE WATER QUALITY STANDARDS
ALL VALUES ARE REPORTED IN ug) UNLESS OTHERWISE NOTED

[Paiaskét
Styrene v ° e :
[Tetrachtoroethanes v (&) -

Tetrachioroethene v T s 0.8 5,280 840 -
[Totuene v (6) 1,000 1,000 17,500

Trichioroethanes v (6)

Trichioroethene v (&) s 2.7 45,000 21,900

Vinyl Acetate v (6)

Xytence (Total v e

EXPLANATION OF TABLE

ARAR » App o nd Appropriate Requirements

CH = Colorado Department of Health

dis » dissolved

EPA = Enviionmental Protection Agency

pcin « picocuries per liter

PCB o polychiorinated biphenyl

« species specific

oW = Solid Waske

Tc » Tentstively idenified Compound

Tree = Total recoverable

VS = Tatle Value (hardness dependent), see Tedle 1ll In (a)

ught = micrograms per liter

Wwaoc = Watr Quality Control Commission

(1) Table | = phy .nd e .

Table 01 -hagmlcpanmm
Teble I} « metal perameters
Values In Tebles 1, (I, and HI for recreationsl uses and cold water biota are not Included.

{2 WA - Endnole deleted.

(3) Al are 30-dey values except for nitrate, nivite, end cyanide.

{4) Ammonis, auifide, chioride, sullate, cowu icn e timony, beryllum, selenh thalllum, and zinc sre 30-day standarde, ol others are 1-dey standards
{5 Yype we. Assnion; Beb tdon; IN [ FPafleld pas ;M Mametal; Pe pesticide; PP=pesticide/PCB; Ratadionuciide; SVesemi-volatile; Vavolalle
(6) See Attachment 1 for d methods and " ding detection Bmite .
sbbrevistons ere: E-EP& SW: d o W b a8 TICs or with method modifications; cenot foutinely l ¢ in dlecharge ponds; bk i s
(N Baslc for Organic Chemk (Mum o) spply o8 wm standarde u'nvo none are Nsted In Table 1A (reference b). Soo secton 3.8.5(2)(N.
n the of epecific i for ly g org the thy d *hee Som toxice’ (secon 3.1.11(1)(d)) shak be inerpreted and npplod In accordance with the provisions of secion 3.12.7(1}{c)(Iv), so that

(8) Where the standard is below (more stringent than) he POL, he PQL is interpreted to be the comp Tovel.
(9) MDL for Radlum 226 Is 0.5; MOL for Radium 228 Is 1.0

(10) These perameters are © be maintsined ot the lowes! practical lovel, See sacon 3.1.11(2 In (o)

(1) Metals for aquatic Rfe use are stated as disscived unives otherwise epecified.

(12 Metals ke sgricuitiral and domestic Use are siated as Wtal recoverable uniess otherwise specified.

{8) COMAWQCC, Colorado Water Quality Standards 3.1.0 (5 CCR 1002-8 1/15/1974; emended 10/0/1081,
(b) COHWQCC, Classificatons and Numerkc Standards for 9. Platte River Basin, Laramie River Basin, Republican River Basin,
Smoky Hill River Basin 3.0.0 (3 CCR 1002-8) 4/6/1981; amended 2/1/83.




TABLE D - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16, 1992)
STREAM SEGMENT (CDH/WQCC) SURFACE WATER QUALITY STANDARDS
ALL VALUES ARE REPORTED IN ug/l UNLESS OTHERWISE NOTED

Chloride A E325 250,000
Cyanide (Free) A E335 5
Fluoride A E340

N as Nitrate A E353.1 10,000
N as Nitrate+Nitrite A E353.1 i
N as Nitrite A E354.1 S00
Sulfate A E375.4 250,000
Sulfide, H2S Undissoclated A E376.1 2 :
Coliform (Fecal) B SMo221C 2,000/100ml|
Ammonia as N C E350 TVS 100 .
Dioxin D 3) 0.00000001
Boron - E SW6010(3B) 750
Chiorine, Total Residual E SM4500 19 11
Suifur E 2
Dissolved Oxygen FP SM4500 >5,000 >5,000
pH (Standard Units) FP E150.1 6.59 6.5-9
Specific Conductance FP E120.1

Temperature (Degrees Celslus) FP

Alkalinity IN E310.1

Asbestos IN

Total Dissolved Solids IN E160.1

Total Organic Carbon IN E415.1

Aluminum M 3)

Antimony M (3)

Arsenic (Total Recoverable) M ) 50

Arsenic I} M

Arsenic V M

Barium M 3)

Berytlium M 3) 4

Cadmium M 3) TVS TVS
Calcium M (3)

Cesium M (3)

Chromium M 3) -

Chromium il (Total Recoverable) M S0

D1  08-Mar93



r

TABLE D - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December i6, 1992)
STREAM SEGMENT (CDH/WQCC) SURFACE WATER QUALITY STANDARDS
ALL VALUES ARE REPORTED IN ug/l UNLESS OTHERWISE NOTED

Chromium VI M

Cobalt M 3)

Copper M 3) TVS TVS

Iron (Dissolved) M 3) 300 S0

fron (Trec) M @A) 1,000 1,000
Lead M (3) TVS TVS
Lithium M 3)

Magnesium M 3)

Manganese (Dissolved) M 3) 300 50 :
Manganese (Trec) M 3) 1,000 1,000 -
Mercury M 3) 0.01 (Total)
Molybdenum M )]

Nickel M ) TVS TVS
Potassium M ®3)

Selenium (Total Recoverable) M ) 10

Silver M 3 TVS TVS
Sodium M 3)

Strontium M 3

Thallium M 3

Tin M 3)

Titanium M SW6010(38)

Tungsten M SW6010(38)

Vanadium M 3)

Zinc M (3) ~ |Tvs |TVS
Aldicarb P

Aldicarb Suffone P

Aldicarb Sulfoxide P

Aldrin P 3) 0.000074
Carbofuran P (3C)

Chloranil P

Chlordane P 3) 0.00046
Chiorpyifos P 3 ,

oDT P 3) 0.000024
DDT Metabolite (DDD) P 3)

DDT Metabolite (ODE) P 3)

Demeton - P 3)

Diazinon P 3) . A
Dieldrin P 3 1 - .- |0.000071
Endosulfan | P 3)
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TABLE D - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16, 1992)
STREAM SEGMENT (CDH/WQCC) SURFACE WATER QUALITY STANDARDS
. ALL VALUES ARE REPORTED IN ug/l UNLESS OTHERWISE NOTED

TG ERIERL 3% 3 :
Endosulfan Ii P )
Endosulfan Sulfate P (3)
Endrin P 3)
Endrin Aldehyde P (38)
Endrin Ketone P (38)
Guthion (Azinphos methyf) P (3)
Heptachlor P 3) 0.00028
Heptachlor Epoxide P (3)
Hexachlorocyciohexane, Alpha P 3) 0.0092
Hexachlorocyclohexane, Beta P 3) 0.0163 -
Hexachlorocyclohexane (HCHorBH | P '
Hexachlorocyclohexane, Delta P ) )
Hexachlorocyclohexane, Technical (T| P (3E) 00123
Hexachlorocyclohexane, Gamma (Lin| P 3 0.0186
Matathion P (3B)
Methoxychior P ()]
Mirex P
Oxamyl (Viydate) P
Parathion P (38)
Toxaphene P )
Vaponite 2 P
Aroclor 1016 PP 3)
Aroclor 1221 PP )
Aroclor 1232 PP 3)
Aroclor 1242 PP 3)
Aroclor 1248 PP )
Aroclor 12564 PP 3)
Aroclor 1260 PP 3)
PCBs (Total) PP ) 0.000079
2,4,5-TP Silvex H (3C)
2,4-Dichlorophenoxyacetic Acid (2,4-| H (3C)
Acrolein H
Atrazine H (3D) 3
Bromacil H .
Dalapon H 3)
Dinoseb H %))
Diquat H - -
Endathali H

D3 08-Mar93



TABLE D - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16, 1992)
STREAM SEGMENT (CDH/WQCC) SURFACE WATER QUALITY STANDARDS
ALL VALUES ARE REPORTED IN ug/l UNLESS OTHERWISE NOTED

H
Picloram H
Simazine H (30) 4
Americium (Total) (pCi1) R 0.05 0.05
Americium 241 (pCil) R
Cesium 134 (pC) R 80 80
Cesium 137 (pCiN) R
Gross Alpha (pCin) R 7 1
Gross Beta (pCl) R S 19
Plutonium (Totat) (pCl1) R 0.05 0.05
Plutonium 238+239+240 (pC/) R . |15(a) 15(a)
Radium 226+228 (pCi1) R (5) 5(a) 5(a) .
Strontium 89+90 (pCln) R
Strontium 90 .(pCl1) R 8 8
Thorium 230+232 (pCi) R 60(a) 60(a)
Tritium (pCli) R 500 500
Uranium 233+234 (pCl) R
Uranium 235 (pCW1) R
Uranium 238 (pCi1) R
Uranlum (Total) (pCiN) R 5 10
1,2,4,5-Tetrachlorobenzene sv (3B)
1,2,4-Trichlorobenzene sV )
1,2-Dichlorobenzene (Ortho) sv )
1,2-Diphenythydrazine sv (3B)
1,3-Dichlorobenzene (Meta) sV 3)
1,4-Dichlorobenzene (Para) SV 3)
2,4,5-Trichlorophenol sv 3)
2,4,6-Trichlorophenol sv ©) 1.2
2,4-Dichlorophenol sv Q - .
2,4-Dimethyiphenol SV )
2,4-Oinitrophenol sv 3)
2,4-Dinitrototuene sv )
2,6-Dinitrotoluene SV 3)
2-Chloronaphthalene SV (3)
2-Chlorophenol ' sv 3)
2-Methyinaphthalene sV )
2-Methylphenol Sv 3) - -~
2-Nitroaniline SV 3)

D4 08-Mar-93
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TABLE D - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16, 1992)
STREAM SEGMENT (CDH/WQCC) SURFACE WATER QUALITY STANDARDS
ALL VALUES ARE REPORTED IN ug/t UNLESS OTHERWISE NOTED

Haloethers sv 3) :
Hexachlorobenzene Y 3) 0.00072
Hexachlorobutadiene sV 3) 0.45
Hexachlorocyclopentadiene SV 3)

Hexachloroethane sV 3) 19
Hydrazine : SV

indeno(1,2,3-cd)pyrene sV 3)

Isophorone ) sv 3)

Naphthalene sV ()

Nitrobenzene sV 3)

Nitrophenols sv 3)

Nitrosamines sV 3) . .
N-Nitrosodibutylamine sV (38) - 0.0064
N-Nitrosodiethylamine sV (38) 0.0008
N-Nitrosodimethylamine sV (38) 0.0014
N-Nitrosopyrrolidine sV (3B) 0.016 -
N-Nitrosodiphenylamine sV (3B) 49
N-Nitroso-di-n-propylamine sV (3B)

Pentachlorinated Ethanes sv (38)

Pentachlorobenzene sV (3B)

Pentachlorophenol sV 3)

Phenanthrene sV 3)

Phenol sV )

Phthalate Esters SV 3)

Polynuclear Aromatic Hydrocarbons Y )

Pyrene ' sV 3)

Vinyt Chioride v 3)

1,1,1-Trichloroethane Y )

1,1.2,2-Tetrachloroethane v A3) 0.17
1,1,2-Trichloroethane v 3) 0.60
1,1-Dichloroethane v )

1,1-Dichloroethene v 3)

1,2-Dichloroethane v 3) - -
1,2-Dichloroethene (cis) Vv (3)

D6 08-Mar-93



TABLE D - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16, 1992)
STREAM SEGMENT (CDH/WQCC) SURFACE WATER QUALITY STANDARDS
ALL VALUES ARE REPORTED IN ug/l UNLESS OTHERWISE NOTED

Parg et e 5% .-
1,2-Dichioroethene (total)
1.2-Dichloroethene (trans)
1,2-Dichloropropane
1,3-Dichloropropene (cis)
1,3-Dichioropropene (trans)
2-Butanone

2-Hexanone -
4-Methyl-2-pentanone

) 0.058

Y
v
Y
v
v
Y
v
Y
Y
v
v
v
v
v
v
v
Y
v
Y 3)
v
Y
v
Y
v
v
v
v
Vv
v
v
Vv
v
Y
v
Y
Y

Bromodichloromethane
Bromoform -
Bromormethane
Carbon Disulfide
Carbon Tetrachloride
Chiorinated Benzenes
Chiorobenzens
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
Dichtoroethenes
Ethylbenzene

Ethylene Dibromide
Ethylene Oxide
Halomethanes
Methylene Chioride
Styrene
Tetrachloroethanes
1,1.2,2-Tetrachloroethene
Toluene
Trichloroethanes
1,1,1-Trichloroethene
Vinyl Acetate
Xylenes (Total)

EXPLANATION OF TABLE AND ENDNOTES

7]
<
]

3 0.19

) 0.19

3 08

CDH = Colorado Department of Health

D-7 08-Mar-93




TABLE D - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16, 1992)
STREAM SEGMENT (CDH/WQCC) SURFACE WATER QUALITY STANDARDS
ALL VALUES ARE REPORTED IN ug/l UNLESS OTHERWISE NOTED

EPA = Environmental Protection Agency
pCiA = picocuries per liter
PCB = polychiorinated biphenyl
RFP = Rocky Flats Plant
SS = specific species
THM = Total Trihalomethanes: bromoform, chioroform, bromodichioromethane, dibromochloromethane
TIC = Tentatively identified Compound
TVS = Table Value Standard (hardness dependent), see Table lil in (a)
ugl = micrograms per liter
WQCC = Water Quality Control Commission

(1) In the absence of specific, numeric standards for non-naturally occurring organics, the narrative standard is interprete
practical quantification levels (PQLs) as defined by COH/MWQCC or EPA

(2) Segment 5 has a goal qualifier for all use classifications.

(3) See Attachment 1 for analytical methods with corresponding detection limits.
abbreviations are: E=EPA; SW=SW846; a=detected as total, b=detected as TICs or with method modifications; c=not
discharge ponds; e=mbdure-individual isomers detected

(4) Type abbreviations are: A=anion; B=bacteria; C=cation; D=dioxin; E=element; FP=field parameter; H=herbicide; IN=in
PP=pesticide/PCB; R=radionuclide; SV=semi-volatile; V=volatite

(5) MDL for Radium 226 is 0.5; MOL for Radium 228 is 1.0

(6) These parameters are to be maintained at the lowest practical fevel: See section 3.1.11 () (2) in (a)

(7) Where the standard is below (more stringent than) the PQL, the PQL Is interpreted to be the compliance level.

(a) COHWQCC, Colorado Water Quality Standards 3.1.0 (S CCR 1002-8) 1/15/1974; amended 10/8/1991.

(b) COHMWQCC, Classifications and Numeric Standards for S. Platte River Basin, Laramie River Basin, Republican Rive
Smoky Hill River Basin 3.8.0 (5 CCR 1002-8) 4/6/1981; amended 7/16/1992 - Site-specific standards may
become basin-wide in 1993 with modifications.
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TABLE E - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16, 1992)
SOIL CONTAMINANT CRITERIA
ALL VALUES ARE IN mg/Kg UNLESS OTHERWISE NOTED

Chloride A E325

Cyanide (Free) A E335 4416 E+0 [4.416 E+0
Fluoride A E340

N as Nitrate A E353.1

N as Nitrate+Nitrite A E353.1

N as Nitrite A E354.1

Sulfate A E3754

Sulfide, H2S Undissociated A E376.1

Coliform (Fecal) B SM9221C

Ammonia as N C E350

Dioxin D )

Boron E SW6010(2

Chlorine, Total Residual E SM4500

Sulfur E

Dissolved Oxygen FP SMA4500

pH (Standard Units) FP E150.1

Specific Conductance FP El120.1

Temperature (Degrees Celsius) FP

Alkalinity IN E310.1

Asbestos IN

Total Dissolved Solids IN E160.1

Total Organic Carbon IN EA15.1

Aluminum M (2)

Antimony M ) 6.309 E-02 |6.309 E-02
Arsenic M @) = |3.is5'E-01[3.155 E-01
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TABLE E - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16, 1992)
SOIL CONTAMINANT CRITERIA
ALL VALUES ARE IN mg/Kg UNLESS OTHERWISE NOTED

Aldicarb P 1.253 E+0 |6.309 E-02
Aldicarb Sulfone P '
Aldicarb Sulfoxide P

Aldrin P (2) 1.351 E-03 {1.262 E-0S
Carbofuran P (2C) ‘

Chloranil P

Chlordane P 2) 1.944 E+01]1.262 E-02
Chlorpyrifos P )

DDT . P 2) 3.109 E+0 |6.309 E-04
DDT Metabolite (DDD) P () 5.982 E-02 |6.309 E-04
DDT Metabolite (DDE) P 2) 9.902 E-01 {6.309 E-04
Demeton | 4 (2)

Diazinon P 2)

Dieldrin P ) 1.292 E-03 {1262 E05
Endosulfan ] P 2) :
Endosulfan Il p (2)

Endosulfan sulfate P 2)

Endrin P 2) 1.004 E+0 |1.262 E-03
Endrin Aldehyde P (2B)

Endrin Ketone P (2B)

Guthion (Azinphos methyl) P 2)

Heptachlor P 2) 3345 E+0 |2.524 E-03
Heptachlor Epoxide P (2) 8.346 E-01 ]1.262 E-03
Hexachlorocyclohexane, Alpha P (2)

Hexachlorocyclohexane, Beta P (2)

Hexachlorocyclohexane (HCH or BHC) P

Hexachlorocyclohexane, Delta P 2

Hexachlorocyclohexane, Technical (Total)] P - (2E)

Hexachlorocyclohexane, Gamma (Lindane} P 2) - .

Malathion P (2B)
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TABLE E - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16, 1992)
SOIL CONTAMINANT CRITERIA
ALL VALUES ARE IN mg/Kg UNLESS OTHERWISE NOTED

Methoxychlor
Mirex

Oxamyl (Vydate)
Parathion
Toxaphene
Vaponite 2

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
PCBs (Total)

2,4,5-TP Silvex
2,4-Dichlorophenoxyacetic Acid(2,4-D)
Acrolein
Atrazine -
Bromacil
Dalapon
Dinoseb
Diquat
Endothall
Glyphosate
Picloram
Simazine

Americium (Total) (pCif)
Americium 241 (pCifl)

b ofite ofite i ofie - Jit= o ~Jib= =R =i~ == -~

==

)

(2B)
0]

@
@
2
2
(2)
()
2
2)

(2C)
(20)

(2D)

169
2

(2D)

2.633 E+04

7.909 E+01

1.223 E+01
9.905 E+0

1.069 E+02
1.181 E+0

E4

6.309 E-01

3.155E02

3.155 E-03

6.309 E-02
6.309 E-04
3ISE+0
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TABLE E - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16, 1992)
SOIL CONTAMINANT CRITERIA
ALL VALUES ARE IN mg/Kg UNLESS OTHERWISE NOTED

Cesium 134 (pCil) R

Cesium 137 (pCil) R

Gross Alpha (pCifl) R 5.0 pCi/g
Gross Beta (pCil) R 50.0 pCi/g
Plutonium (Total) (pCiA) R

Plutonium 238+239+240 (pCil) R . 0.9 pCi/g
Radium 226+228 (pCif) R

Strontium 89+90 (pCifl) R

Strontium 90 (pCi/l) R

Thorium 230+232 (pCiNl) R

Trtium (pCil) R

Uranium 233+234 (pCi1) R

Uranium 235 (pCil) R

Uranium 238 (pCifl) R

Uranium (Total(pCifl) R-

1,2,4,5-Tetrachlorobenzene ' sV (2B) $.603 E+01|6.309 E-02
1,2,4-Trichlorobenzene sV ) 1.217 E+04]4.4165 E+0
1,2-Dichlorobenzene (Ortho) sV (2) 4.999 E+03|3.785.E+0
1,2-Diphenylhydrazine ‘ sv |@B) 6.976 E04 |2.524 E-04
1,3-Dichlorobenzene (Meta) sv 2) 4.790 E+04|1.893 E+0
1,4-Dichlorobenzene (Para) sV 2) 2.650 E+02]4.732 E-01
2,4,5-Trichlorophenol sv (2) 2.101 E+04]2.524 E+01
2,4,6-Trichlorophenol sV 2) 3.536 E-01 |1.262 E-02
2,4-Dichlorophenol sv 2) 4.329 E+04|6.309 E-01
2.4-Dimethylphenol Ssv (2) 1.248 E+01]1.262 E-01
2,4-Dinitrophenol sV 2) 2.296 E+01|4.416 E-04
2,4-Dinitrotoluenc sV 2) .
2,6-Dinitrotoluene sV 2)

2-Chloronaphthalene SV 2)

2-Chlorophenol ‘ sv |2 =~ [4412E+04]1.262 E+0
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TABLE E - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16, 1992)
SOIL CONTAMINANT CRITERIA
ALL VALUES ARE IN mg/Kg UNLESS OTHERWISE NOTED

2-Mecthylnaphthalene sv )

2-Methylphenol sv )

2-Nitroaniline sv )

2-Nitrophenol sV @

3,3-Dichlorobenzidine Y (2) 5.656 E-02 [|5.047 E-04
3-Nitroaniline sV )

4,6-Dinitro-2-methylphenol sV )

4-Bromophenyl-phenyl-ether sV (3]

4-Chloroaniline sV )

4-Chlorophenyl-phenyl-ether sv )

4-Chloro-3-methylphenol sv (2)

4-Mcthylphenol sv 2)

4-Nitroaniline sv )

4-Nitrophenol sV 2)

Acenaphthene sV )

Anthracene sv 2 7.701 E+01]1.262 E-02
Benzidine sv (2BC) 1.262 E-06 |1.262 E-06
Benzoic Acid sv )

Benzo(a)anthracene Sv 2) 9.690 E-02 |6.309 E-05
Benzo(a)pyrene sv ©) 3.8675 E-0|1.893 E-05
Benzo(b)fluoranthene sv (2) 1.643 E-04 |1.262 E-04
Benzo(g, h,i)perylene sV )

Benzo(k)fluoranthene sV 2) 7.790 E+02}2.524 E-02
Benzy! Alcohol sV )

bis(2-Chlorocthoxy)methane sv )

bis(2-Chloroethyl)ether sV ) 1.893 E-04 {1.893 E-04
bis(Chloromethyl)ether sV

bis(2-Chloroisopropyl )ether sV @) 2.234 E+03/6.309 E+0
bis(2-Ethylhexyl)phthalate (Di(2—thylhex | SV [(2) 4210 E+01(1.893 E02
Butadiene sV R N
Butylbenzylphthalate sv @ 6.375 E+04|5.678 E+0
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TABLE E - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16, 1992)
SOIL CONTAMINANT CRITERIA
ALL VALUES ARE IN mg/Kg UNLESS OTHERWISE NOTED

=3
Chlorinated Ethers sv )
Chlorinated Napthalenes sv )
Chloroalkylethers sv )] v
Chrysene sV 2) 1.516 E+01}1.262 E-03
Dibenzofuran - sV @)
Dibenz(a,h)anthracene sv ) 7.318 E-03 [4.416 E-06
Dichlorobenzenes . sv ) :
Diethylphthalate sv |@ 4.795 E+05|1.893 E+02
Di(2-ethylhexyl)adipate sV
Dimethylphthalate sV (3] 9.232 E+06]2.524 E+03
Di-n-butylphthalate sv (v3] :
Di-n-octylphthalate sV ) 3.441 E+04/3.785 E+0
Ethylene Glycol sV (2C)
Fluoranthene sv ()] 2971 E+04|1.262 E+0
Fluorene sv 2) 1.048 E+01|1.262 E-02
Formaldehyde sv
Haloethers sV )
Hexachlorobenzene sv ) 2.619 E-01 [1.262 E-04
Hexachlorobutadiene sv (7)) 5.139 E+0 {3.155 E-03
Hexachlorocyclopentadicne sv @ 8.283 E+03|1.262 E+0
Hexachloroethane sV ) 2.956 E+0 {1.893 E-02
Hydrazine sv 6.309 E-05 |6.309 E-0S
Indeno(1,2,3-cd)pyrene sv Q) 2.970 E+04{1.262 E-03
Isophorone sv 2) 1.345 E+04}4.416 E+01
Naphthalene ' sV () 5.738 E+05{6.309 E+01
Nitrobenzene Sv ) 6.557 E+0 |1.262 E-O1
Nitrophenols sV Q) )
Nitrosamines sv (0))
N-Nitrosodibutylamine sV (2B)
N-Nitrosodiethylamine sV (2B)
N-Nitrosodimethylamine sV @B) ~ B
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TABLE E - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16, 1992)
SOIL CONTAMINANT CRITERIA
ALL VALUES ARE IN mg/Kg UNLESS OTHERWISE NOTED

N-Nitrosopyrrolidine
N-Nitrosodiphenylamine
N-Nitroso-di-n-dipropylamine
Pentachlorinated Ethanes
Pentachlorobenzene
Pentachlorophenol
Phenanthrene

Phenol.

Phthalate Esters

Polynuclear Aromatic Hydrocarbons
Pyrene

Vinyl Chloride
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichlorocthane
1,1-Dichlorocthane
1,1-Dichlorocthene
1,2-Dichloroethane
1,2-Dichlorocthene (cis)
1,2-Dichlorocthene (total)
1,2-Dichloroethene (trans)
1,2-Dichloropropane
1,3-Dichloropropene (cis)
1,3-Dichloropropene (trans)
2-Butanone

2-Hexanone
4-Methyl-2-pentanone
Acetone

Acrylonitrile

Benzene

sv (2B) 1262 E-04
sV (2B) 6.309 E-05
sV (2B)

sv (2B)

sv (2B) 2.284 E+03
sV ) 2917 E+03
sV @) 1.398 E+01
sV ) 2.051 E+04
sV Q)

sV @ .

sV 7)) 4.076 E+05
v (03] 1.822 E-01
v ) 2229 E+02
v @ 5.832 E-03
v [0)) 2.315 E-02
v @) 1.140 E-02
\ ) 1.270 E+0
v ) 3.717 E01
\' (2A) 2973 E+01
v [¢3)

\' QA) 3.641 E+01
v Q) 6.995 E-01
v @

\Y Q)

\' Q)

v Q)

v Q)

v Q@) 5.170 E+02
v @B) . 3.785 E-04
\ @) 8.879 E-01

E-8

2
3TN

A
5

RN

1.262 E-04
6.309 E-05

1.893 E-04
1262 E+0°
1.262 E-02
1262 E02

6.309 E+0

1.262 E-02
1262 E+0
1.262 E-03
3.785 E-03
2254 E-03
4416 E-02
3.155 E-02
4416 E-7

6.309 E-01
3.155 E02

2.524 E+01
3.785 E-04

3.156 E-02
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TABLE E - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16, 1992)
SOIL CONTAMINANT CRITERIA
ALL VALUES ARE IN mg/Kg UNLESS OTHERWISE NOTED

Bromodichloromethane v 2) 7.546 E+02|4.4165 E+0
Bromoform \' )

Bromomethane \% 2) 3.606 E+01]3.155 E-01
Carbon Disulfide v ) 1.277 E+04|2.524 E+01
Carbon Tetrachloride \' ) 1.408 E+0 [3.155 E-02
Chlorinated Benzenes v/isV 12

Chlorobenzene v 2) 1.526 E+02|6.309 E-01
Chloroethane v 2)

Chloroform A\ 2) 4.968 E-01 ]3.785 E-02
Chloromethane v ) :
Dibromochloromethane v 2)

Dichlorocthenes \' 2)

Ethylbenzene \ ) 4.984 E+03]|4.416 E+0
Ethylene Dibromide v (2C) 6.078 E-04 |3.155 E-04
Ethylene Oxide \' 6.309 E-04 |6.309 E-04
Halomethanes v ) ‘
Methylene Chloride v 2)

Styrene A ) 2343 E+0 |3.155 E02
Tetrachlorocthanes v 2)

Tetrachlorocthene v ) 3.480 E+0 |3.155 E-02
Toluene v 2) 1.173 E+04]|1.262 E+01
Trichloroethanes Vv (2) :
Trichlorocthene \' 2) 1.146 E+0 |3.155 E-02
Vinyl Acetate _ v 2) )
Xylenes (total) \' 2)

EXPLANATION OF TABLE AND ENDNOTES

CDH = Colarado Department of Health
" EPA = Environmental Protection Agency
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TABLE E - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16, 1992)
SOIL CONTAMINANT CRITERIA
ALL VALUES ARE IN mg/Kg UNLESS OTHERWISE NOTED

RFP = Rocky Flats Plant

SDWA = Safe Drinking Water Act

TIC = Tentatively ldentified Compound
udl(g-mllmpahlogun

(1) Type sbbreviations sre: A=anion; B=bacteria; C=cation; D=dioxin; E=clement; FP=ficld parameter, H=herbicide; IN=inorganic, M=metal; P=pes
PP= pesticide/PCB; R=nadionuclide; S V=sermi-volatile; V=volatile

(2) Sce Attachment | for snatytical methods with commesponding analytes and detection limits
sbbrevistions are: E=EPA; SW=SW846; A=dctected as total; B=detected as TICs; Mmymmmmm
Bemixture-individual isomers detected

(a) EPA Guidance 9347.3-09FS, A Guide to Delisting of RCRA Wastes for Superfund Remedial Responses: Based on Health-based 10-6 risk, develo
delisting hazardous wastes and waste residuals.
(b) Value derived from Colorado Radiation Control Rules and Regulations, 1985 as amended 1990.
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TABLE F - POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (DECEMBER 1
AIR QUALITY STANDARDS
ALL VALUES ARE IN ug/m3 UNLESS OTHERWISE NOTED

Lead M 12 1.5 ug/m3 (a) 1.5 ug/m3 (a)
Beryllium M See Attachment 1 . 0.01ug/
Ozone ( 40CFRS0 App D 235 ug/m3 (b) |235 ug/m3 (b)
Americium R 1(2)(c) (d)
Americium 241 R (2)(c) (d)

Cesium 134 R (2)(c) (d)

Cesium 137 R (2)c) (d)

Gross Alpha R (2)(c) (d)

Gross Beta R (2)(c) (d)
Plutonium R (2)(c) (d)
Plutonium 238+239+240 R (2)c) (d)

Radium 226+228 R (2)(c) (d)

Strontium 89+90 R (2)(c) (d)

Strontium 90 R (2)(c) (d)

Thorium 2304232 R (2)c) (d)

Tritium R (2)(c) (d)

Uranium 233+234 R (2)(c) (d)

Uranium 235 R (2)(c) (d)

Uranium 238 R (2)(c) (d)

Uranium (Total) R (2)(c) (d)

EXPLANATION OF TABLE AND ENDNOTES

CCR = Code of Colorado Regulations
CDH = Colorado Department of Health
CFR = Code of Federal Regulations

RFP = Rocky Flats Plant

ug/m3 = micrograms per cubic meter
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(1) Type abbreviations are: IN= Inorganic M=metal; R-radlonuchdes
(2) 10 mrem/yr to the general public
(3) Where the standard is below (more stringent than) the PQL, the PQL is interpreted to be compilance level

(a) National Ambient Air Quality Standard (Calender Quarter) primary and secondary

(b) National Amblient Air Quality Standard, (1 hour) primary and secondary

(c) National Emission Standard Hazardous Alr Pollutants 40 CFR 61 Subpart H

(d) Requirements of State Implementation Plan (SIP) under Section 110 of the Clean Alr Act as implemented by
State SIP of October 5, 1979, as amended and 5 CCR 1001-3.

F-1 08-Mar-93




Manuak 211

ROCRY FLATS PLART 00-WP-OU 13.01
Phase I RFURI Work Plan for Section No.: 5.0, REV.1

Operabie Unit No. 13, 100 Ares Page: 10033

TITLE: DOOs Approved By:
040193 ‘ L[
Effective Date Manager Date

5.0 DATA QUALITY OBJECTIVES AND DATA NEEDS

. 5.1 DATA QUALITY OBJECTIVES

~ Data Quality Objectives (DQOs) are established to define data needs for each of the RFI/RI tasks,

coordinate collection activities to support those needs, and to assure the quality and quantity of
resultant data. Collectively the data are used to make decisions regarding the risks the site poses to
human health and the environment and to make decisions regarding which remedial measures are
appropriate to mitigate the risks. DQOs are developed interactively with ongoing RFI/RI activities.
The DQO development process is flexible, iterative, and dependant upon evaluation of existing
data, and data that become available as a result of RFI/RI activities. Three stages are used in the
development of DQOs, and each of the stages is outlined below (EPA, 1987).

Stage 1 - Identify Decision Types

+  Identify and involve data users;

. Evaluate available data;

. Develop a conceptual rﬁodcl of the study site; and

. Specify RFI/RI objectives, and anticipate the decisions necessary to achieve the
objgcti\{cs, _ =

Stage 2 - Identify Data Uses and Needs

. Identify data uses;

. Identify data types;

. Identify data quality needs;

5-1
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. Identify data quantity needs;

. Evaluate sampling and analysis options; and
. Review data precision, accuracy, representativeness, completeness, and
comparability (PARCC).

Stage 3 - Design Data Collection Program
. Assemble data collection components; and

. Develop data collection documnentation.

“The DQO elements are continually revised and reevaluated on the basis of new data developed
during each phase of the RFI/RI. As the environmental characteristics and the nature of
contamination of the study area become better understood, additional data requirements will
become apparent and both the DQOs and the Field Sampling and Analysis Plan (FSAP) may
evolve in response to these requirements. The following discussion addresses each of the DQO .
elements.

5.1.1 Stage 1 Identification of Decision Types
5.1.1.1 Identification of Data Users

The following is a list of agencies and organizations that are the principal decision makers and end-
users of data that will be generated during the OU 13 Phase I RFI/RI (ERP, 1991).

United States Environmental Protection Agency, Region VIII, Waste Management Division
Director, Federal Facilities Branch Chief, and the Rocky Flats Remedial Project Manager.

State of Colorado Department of Health, Hazardous Materials and Waste Management
Division Director, Hazardous Waste Section Leader, Hazardous Waste Facilities Unit
Leader, and the Monitoring and Enforcement Unit Leader.

United States Department of Energy, Office of Environmental Restoration and Waste
Management, Secretary of Energy, and the Acting Assistant Secretary for Environmental
Restoration and Waste Management. '

Phase | RFI/RI Work Plan 5 2 Revised Final
Opersble Unit No. 13 - < March 10, 1993
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United States Department of Energy, Rocky Flats Office Manager, Assistant Manager for
Environmental Management, and the Acting Environmental Restoration Division Director.

EG&G Rocky Flats Plant, Environmental Management Department, Associate General
Manager for Environmental Restoration and Waste Management, Environmental
Management Department Director, Environmental Management Department Division
Managers, and matrix project personnel from other Rocky Flats Plant or external EG&G
organizations. o

EG&G Rocky Flats Plant technical specialists and subcontractors responsible for
supervising, coordinating and performing Environmental Restoration activities (ERP,
1991i).

5.1.1.2 Evaluation of Available Data

Existing data are described in Section 2 of this document. Soils and geologic data collection
activities in the vicinity of OU 13 have been primarily directed toward defining the RFP
environmental setting. Much of the data were developed as a result of the RFP Geological
Characterization including chemical data used to characterize the types and sources of
contamination present in the soils and groundwater. Chemical data continue to be collected from
monitoring well 4486 as part of the overall RFP characterization monitoring program. The
available soils and geology data were not developed for the specific purpose of characterizing
OuU 13.

Existing ambient air monitoring programs characterize the RFP site on an area-wide basis for
plutonium and americium. This data is not specific to any of the OU 13 IHSS sources, but )
provides a baseline for the RFP and is collected according to air sampling procedures specified in
EMD Operating Procedures Manual No. 5-21000-OPS-AP, Volume VI, Air.

Surface water data (VOCs, metals, water quality, and radiochemistry) for OU 13 are available from
seven sampling stations (SED118, SW018, SW019, SW020, SW022, SW023, and SW093).
Four of the stations (SW019, SW020, SW022, and SW023) are located within OU 13; however,
only SW019 is in a location that receives runoff from OU 13. The seven other surface water
sampling stations receive runoff from other OUs.

Phase I RF/RI Wozk Plan 5.3 Revised Final
Openable Unit No. 13 - March 10, 1993
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Data for air quality, surface water, groundwater, soils, and geology are being validated in
accordance with sections 3.4 and 3.7 of the QAP;P for data validation guidelines and data usability
criteria respectively. Some of the data are validated and accepted, some are validated with
qualifications, some have been rejected, and some have yet to go through the validation process.
Appendices D, E, and F list the available analytical data and identify which samples have been
validated. A summary evaluation of the data available for each IHSS located in OU 13 is given
below. ,

North Chemical Storage Site (IHSS 117.1). This site was used to store non-radioactive
construction debris, waste metal, and scrap metal. Existing data for this site are-available from
 piezometers and groundwater monitor wells P114789, P214689, P115589, and P218089. The
available data characterize the site's soils and geology. Limited surficial soils data was collected as
part of a site-wide PCB investigation in 1991. This data shows no radionuclide contamination.

Middle Chemigal Storage Site (IHSS 117.2). This site was used as a non-radioactive chemical '
storage facility. Existing soils and geologic data for this are limited to piezometers located in the
vicinity of the site. These piezometers are P115589, P213689, and P214089.

South Chemical Storage Site (IHSS 117.3). This site was used as a storage area for pallets, cargo
containers and new drums, and in one instance it is believed the site was used for the storage of a ’
contaminated glovebox. Existing data for this site characterize soils geology and groundwater in -
the vicinity. These data are available from piezometers and monitor wells P313489, P418289,
6186. A radiometric survey for gross contamination was conducted for this area.

- Oil Burn Pit Number 1 Waste Leak (IHSS 128). Approximately 200 gallons of radioactively
contaminated waste oil were burned in an open pit in 1956. Data for soils and geology are
available from piezometer P114889. Air monitoring data collected at the time the oil was burned
may also be available.

Lithium Metal Destruction Site (IHSS 134). This area contains the reaction products from
oxidation of magnesium and lithium metal coated with machine oils that may have contained

Phase | RFI/RI Work Plan 5 4 Revised Final
Operable Unit No. 13 - March 10, 1993



ROCRYTLATS PLART Manual: 2[T00-WP-0OU 13.01
Phase [ RFI/RI Work Plan for Section No.: ] 5.0,REV.1
Operable Unit No. 13, 100 Area Page: S of 33

perchloroethylene. Existing data for soils and geology are available from piezometers P114889
and P115489.

Waste Spills (IHSS 148). The soils of this site have reportedly been contaminated by spills of
nitrates and possibly of unknown radioactive compounds. Existing data for this site is limited to a
radiometric survey for gross contamination and surface water sampling station SWO019.

Fuel Oil Tank (IHSS 152). This facility consists of an 800,000-gallon storage tank that is
presently in operation, surrounded by an earthen dike, and containing No. 6 fuel oil.
Approximately 700 gallons of fuel oil was spilled, cleaned up, and recycled in 1971. A similar

" spill of 400 gallons occurred in 1979. Existing data for this site is limited to a radiometric survey
that indicated low levels of radioactivity were present.

North Area Radioactive Site (IHSS 157.1). This site is contaminated with unknown volumes of
depleted uranium and beryllium. Existing data for this site include groundwater data from monitor
well 4486, soil samples taken in the year 1953, and a radiometric survey for gross contamination.

Building 551 Radioactive Site (IHSS 158). This site was used as loading area and as a temporary
holding area for items contaminated with low levels of uranium. Existing data for this site include
soils and geology data from piezometers P115589 and P214689. Limited surficial soils data was
collected as part of a site-wide PCB investigation in 1991. This data shows no radionuclide
contamination.

Waste Peroxide Drum Burial (IHSS 169). This site is the reported location of a buried single 55-
gallon drum of hydrogen peroxide. This incident is probably the same incident described as IHSS
191. The evaluation of available data for IHSS 191 is given below.

Solvent Burning Ground (IHSS 171). This site was used for training fire-fighting personnel and
may be contaminated with waste oil and gasoline. Existing data characterizing this site's soils and
geology are available from piezometer P114889.

Phase | RFURI Work Plan 5 5 Revised Final
Operable Unit No. 13 : - March 10, 1993
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Valve Vault (IHSS 186). This was the site of a process waste line leak. Unknown volumes of
liquid waste carrying radioactive constituents and other unknown chemicals leaked into the soil at
this location. Existing data for soils and geology are available from piezometer P114789.

Caustic Leak (IHSS 190). This was the site of two leaks of sodium hydroxide from an above-
ground storage tank. One of the leaks resulted in a release to the environment, and the other did
not. There are no known sources of soils, geology, or groundwater data for this site. Surface
water data is available from sampling station SW019.

Hydrogen Peroxide Spill (IHSS 191). This was the site of a release of hydrogen peroxide from a
55- gallon drum. There do not appear to be any sources of data for this site.

Scrap Metal Sites (IHSS 197) This IHSS was originally one of the Low Priority Sites—OU 16,
but was transferred to this OU after the final work plan was submitted for comments. A '
description of the site is available in the Final No Further Action Justification Document, Rocky '
Flats Low Pnonty Sites (Operable Unit 16), July 1992. It is overlaps and is adjacent to IHSS
117.1. Scrap metal components of early construction were reported to be buried in this area in the '
late 1950s or early 1960s. In 1981, during the construction of the new Protected Area perimeter
fence, construction debris was discovered and work began to remove it. The material unearthed
was moist, but not oily, scrap metal consisting of machine turnings, rings, shapes, overlays and
other metal parts.. The materials were monitored for radiation with a FIDLER, but none was
detected. In addition, total long-lived alpha concentrations from three portable air samplers at the
Building 559 cleanup area showed zero count. No transformers or related materials were found.

5.1.1.3 Site Conceptual Model

Conceptual models of IHSSs in OU 13 have been developed and are presented in Section 2.3 of
this document. The models include a description of potential sources of contamination, release
mechanisms, transport media, exposure routes, and potential receptors. The conceptual models
were developed by organizing the IHSSs into two logical groups based upon the secondary source
type, potential exposure routes and transport mechanisms. The two groups and the IHSSs that

Phase | RFI/RI Work Plan 5 6 Revised Final
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compose each group are listed below. IHSSs 128 and 148 are listed in both groups because they
each exhibit characteristics of both groups.

. Releases originating above ground and affecting surficial materials:
117.1, 117.2, 117.3, 128, 134, 148, 152, 157.1, 158, 171, 190, and 191.

. Releases originating and affecting transport media below the ground surface:
128, 148, and 186.

~ The conceptual models will be an aid in identifying exposure pathways and to evaluate the potential
risks to human health and the environment posed by the contamination present in OU 13.

5.1.1.4 Data Objecﬁvés and Decisions

The DQO process requires that specific data objectives be defined; formulation of the objectives
leads to the identification of data needs. The data objectives for the OU 13 RFI/RI Work Plan are '
summarized in Table 5.1. Data needs are expected to evolve based upon new information '
generated as the Work Plan is implemented. From the information generated by the RFI/RI,
decisions can be made regarding whether remediation is necessary and which remedial alternatives
would be appropriate.

5.1.2 Stage 2 - Identify Data Uses and Needs
5.1.2.1 Identify Data Uses

The principal uses of RFI/RI data have been defined in Data Quahty Objectives for Remedial
Response Activities and are listed below (EPA, 1987).

. Site Characterization - data are used to determine the nature and extent of
contamination at a site;

. Health and Safety - data are used to establish the level of protection needed for
onsite workers and to determine if there is imminent danger to the surrounding
population;

Phase | RFI/RI Work Plan 5 7 Revised Final
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. Risk Assessment - data are used to evaluate the threat posed by the site to public
health and the environment; -

o Evaluation of Alternatives - data are used to evaluate which remedial
technologies may be appropriate;

. Engineering Design of Alternatives - data are used in the remedial design
_ process to evaluate the performance of various remedial technologies;

. Monitoring During Remedial Action - after remedial actions are
implemented, data are used to assess their effectiveness; and

e Correlation of Environmental Contamination to Responsible Party(s)
- data are used to link wastes detected in the environment to wastes known to be
onsite.. o . o . L . .

Data uses specific to RFI/RI Phase I sampling and analysis activities for OU 13 are listed in Table .:
5.2. A

'5.1.2.2 Identify Data Types

Data types required for the OU 13 RFI/RI are: air quality, soil engineering/geotechnical, soil-gas,
soil chemistry, aquifer parameters, and groundwater chemistry. Table 5.1 provides additional
information on the types of data that will be collected.

5.1.2.3 Identify Data Quality Needs

The level of data quality required for OU 13 RFI/RI activities is based upon the following factors:
appropriate analytical levels, potential contaminants that may be present, level of concern and
required detection limit. Each of these factors is discussed below.

Appropriate analytical levels for RFI/RI work are listed below (EPA, 1987).

. Level I Field portable instruments. Results are typically not compound-specific or
quantitative. This analytical level is approprniate for providing real-time
health and safety data and as a screening tool to indicate potentially
contaminated areas.

Phase | RFIRI Work Plan 5 8 Rovised Final
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Table 5.1 Phase I RFI/RI Analytical Data Quality Objectives

Specific Objective (Data Need)

Data Type

Sampling/Analysis Activity

Establish the presence or absence of contaminants

Characterize the environmental setting of each IHSS

Subsurface stratigraphy and characteristics of
subsurface materials

Depth to groundwater
Groundwater flow regime

Vadose water flow regime

Characterize the nsture and extent of contaminstion

Affected media including location, concentration,
type. physical state, and quantity of contamninants

Phase | RFI/RI Work Plan
Opersble Unit No. 13 -

Soil gas, HPGe, soil and

groundwater data

Geologic description

Water level data

Water level data and
aquifer tests

Soil moisture data and
matric potential
measurements

Surface water, soil and
groundwater data

For cach IHSS, conduct HPGe radiation survey,
soil gas sarvey, collect surface sail samples,
subsurface soil samples, and groundwater
samples, and asphalt samples, as necessary

Evaluate applicability of existing data from
adjoining IHSS's, drill borcholes and log
subsurface materials ’

Water level data from existing wells, piezometers
and newly installed boreholes

Evaluate applicability of newly developed aquifer
data from adjoining Operable Units

Evaluate spplicability of newly developed vadose
zone data from STP vadose characterization and
the QU2 vedose study

For each THSS, conduct HPGe radiation survey,
soil gas survey, collect surface soil samples,
subsurface soil samples, and groundwater
samples, and asphalt samples, as necessary

5-9 .

Analytical Data Use
Level
Il for HPGe + Contaminant source snd
radiation multi-media characterization
survey, IV .
for
conventional
snalytes, &
V for
radiological
analytes
i o Soil and Subsurface
Charscterization
| o Subsurface Characterization
1 ¢ Aquifer Characterization
1 e Vadose Zone
Charscicrization
IV for o Site Characterization
conventional ¢ Evalustion of Remedial
analytes and Alternatives
V for e Risk Asscssment
radiological
analytes
" Revieed Findl
March 10, 1993
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Table 5.2
(sheet 1 of 2)

SAMPLING ACTIVITY OBJECTIVES FOR EACH STAGE OF PHASE |
REMEDIAL INVESTIGATION

Activity

Sta& 1

Stage 2

Stage 3

Radiation Survey .

Screen surface
for radiochemical
contamination;
map anomalies
for further
subsurface
investigition

N/A

N/A

Soil Gas Survey

determine
presence or
absence of listed
analytes in the
subsurface; map
anomalous areas
for further
investigation,
delineate
horizonal extent
of contamination

N/A

_Surficial Soils
Scrapes

determine
presence or
absence of listed
analytes in the
subsurface; map
anomalous areas
for further
investigation,
delineate

horizonal extent

of contamination,|

begin to develop
data for baseline
risk assessment

provide
additional detail
to support the
baseline risk
assessment, if
needed.

provide new
information for
Feasibility Study
if needed.
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Table 5.2
(sheet 2 of 2)

SAMPLING ACTIVITY OBJECTIVES FOR EACH STAGE OF PHASE |
REMEDIAL INVESTIGATION

determine

[ Groundwater _ supplement provide
presence or existing wells and| additional
absence of piezometers with| information Iif
contamination in | BAT Hydropunch | needed
existing nearby to develop OU
wells and model for
piezometers Transport and

Fate of
contaminants

Surface Water establish provide provide

and Sediments | presence or additional additional
absence of information as information as
contamination in | deemed deemed
the sump at IHSS | necessary from necessary from
171 and at many | the Stage 1 the Stage 2 '
locations results ‘results ’
through out the
Industrial Area of
the plant

Boreholes determine the confirm provide
presence or anomalous additional
absence of findings from information as
contamination stage 1, begin to | deemed
resulting from determine nature| necessary from
subsurfaces | and extent of the Stage 2
releases at IHSSs | contamination in | results
128&148 the subsurface
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Level 1I Mobile laboratories and field gas chromatograph/mass spectrometer
(GC/MS) units. Results may be compound-specific and quantitative
depending on instrument calibration, reference standards, equipment
condition, and operator capability. Real-time data may be available, or
results may be produced in several hours. This analytical level is
appropriate during the site characterization, evaluation of remedial
alternatives, engineering design, and during site monitoring.

Level III  Offsite analytical laboratory. Results generally have a greater degree of
analytical precision than Level II. Data may be available in 24 hours or in
several days to weeks. Level I is an appropriate level for some phases of
site characterization, evaluation of remedial alternatives, engineering design,
responsible party determination, and during site monitoring. Level IIl may

_ be appropriate for risk assessment depending on the outcome of RFP policy
decisions.

Level IV EPA Contract Laboratory Program methods are required. The analytical
precision is similar to that of Level III, but stringent quality assurance and -
quality control protocol are formally documented. Laboratory turn-around:
ume for reporting analytical results are similar to those described for Level
II1. 4 ;

Level V  Offsite analytical laboratory using non-standard methods. Analytical
method development or modification is required, and analytical precision
and reporting schedules may vary according to the method.

Analytical Level I II, IV and V will be used during implementation of the OU 13 RFI/RL The
analytical methods that will be used are those specified in the EG&G Rocky Flats General
Radiochemistry and Routine Analytical Services Protocol (GRRASP), Parts A and B.

Potential contaminants have been identified based upon their toxicity, persistence in the
environment, and frequency of occurrence. The potential contaminants present are listed in Table
5.3, but the list is expected to evolve as additional data become available.

Levels of concemn are based upon available health standards and are expressed as contaminant-
specific concentration ranges that serve as guidelines for selecting analytical methods, detection limits
and in determining the boundaries of field investigations.

Phase | RFI/RI Work Plan 5 13 . Revised Final
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Table 5.3
(sheet 1 of 2)

POTENTIAL CONTAMINANTS PRESENT IN OU 13

IHSS Potential Contaminants Present
Number
117.1/197 |plutonium 239/240, radium 226, radium 228, tritium,
uranium 233/234, uranium 235, uranium 238, acetone,
cadmium, copper, toluene, benzene, carbon disulfide,
ethylbenzene, xylenes, strontium 89/90
117.2 plutonium 239/240, radium 226, radium 228, uranium
233/234, uranium 235, uranium 238, tritium, arsenic,
beryllium, cadmium, copper, chromium, lead, mercury,
1,1,1-trichloroethane, 1,1,2,2-tetrachloroethene, 1,1-
dichloroethane, 1,1,-dichloroethene, 1,2 dichloroethene,
tetrachloroethene, trichioroethene, 2-butanone, toluene, |
xylenes, acetone, _strontium 89/90
117.3 |plutonium 239/240, oils, and solvents
128 plutonium 239/240, radium 226, radium 228, uranium
233/234, uranium 238, carbon disulfide, and acetone
perchloroethene ‘
134 plutonium 239/240, radium 226, uranium 233/234,
uranium 235, uranium 238, arsenic, copper, lead, lithium,
" |magnesium, zinc, acetone, toluene, total petroleum
hydrocarbons, and solvents
148 plutonium 239/240, radium 226, radium 228, uranium
233/234, uranium 235, uranium 238, tritium, and nitrateg
152 total petroleum hydrocarbons

Phase | RFIR] Work Plan
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Table 5.3
(sheet 2 ot 2)

POTENTIAL CONTAMINANTS PRESENT IN OU 13

157.1

|uranium 233/234, uranium 238, PCE, acetone, chlofoform

1,1,1-tetrachloroethane, 1,1-dichloroethane,
tetrachloroethene, chloride, beryllium, lead, and mercury

158

plutonium 239/240, radium 226, radium 228, tritium,
uranium 233/234, uranium 235, uranium 238, arsenic,
chromium, lead, mercury, cadmium, copper, toluene,
benzene, carbon disulfide, acetone, ethylbenzene, xylene,
1,1,1-trichloroethane, 1,1,2,2-tetrachloroethene, 1,1-
dichloroethane, 1,1,-dichloroethene, 1,2 dichloroethene,
tetrachloroethene, .trichloroethene, 2-butanone, :
and xylenes o

171

. |plutonium 239/240, radium 226, radium 228, uranium

233/234, uranium 238, carbon disulfide, acetone, and
magnesium fuel oil gasoline K

186

americium 241, plutonium 239/240, radium 226, uranium.
233/234, uranium 235, uranium 238, acetone, benzene,

carbon disulfide, ethylbenzene, toluene, xylenes, chloride,
and sulfate

190

|sodium hydroxide, sulfate, and aluminum

191/169

hydrogen peroxide

Phase I RFI/RI Work Plan
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Detection limit requirements take into account the levels of concem, RFP chemical-specific
Benchmarks in lieu of ARARs, and DQOs specified in the RFP Sitewide Quality Assistance Project
Plan (RFP, QAPjP, 1991). Site-specific ARARs will be developed as the initial step in the OU 13
Feasibility Study/Corrective Measures Study. Detection limits are listed in Table 5.4.

5.1.2.4 Identify Data Quantity Needs

Data quantity needs are based on a review of the available environmental data and on the data uses
previously described. Data quantity needs are developed in stages as part of the observational
philosophy adopted for this project. Simply stated, that approach is based on observing and
evaluating the data as work proceeds in stages. Field sampling density is based on a subjective
evaluation supported by statistical evaluation. The subjective evaluation includes review of site
features to ensure that data are collected at each location where contamination is most likely to have
been released.

To ensure that a sufficient quantity of data are collected, the FSAP specifies a three stage approach to
data collection: The purpose of Stage 1 is to determine the presence or absence of contamination
and to collect sufficient data to efficiently guide data collection in Stages 2 and 3. The purpose of
Stage 2 is to confirm Stage 1 findings, and to gather information to define the nature and extent of
contamination and to begin to support the baseline risk assessment . The purpose of Stage 3 is to

‘complete the collection of data needed to complete the RFI/RI investigation. Since the data quantity
needed in Stage 2 is based on the results of Stage 1 and the data quantity needed in Stage 3 is based
on the results of Stage 1 and Stage 2, only Stage 1 data needs will be completely specified in this
Work Plan, although the basis for establishing Stage 2 and 3 data needs will be discussed.

Table 5.2 defines these objectives for each sampling activity at each stage of the investigation.

The FSAP (Section 6) specifies the objectives and analytic methods for each IHSS for Stage 1.
The design of the sampling program is based on the probability of detecting contamination within a
given area to a specified level. Each analytic method has its own objective, and is supported by a
specific statistical approach.

Phase I RFURI Work Plan Rovisod Final
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TABLE 5.4

ANALYTICAL PARAMETER AND DETECTION/QUANTITATION LIMITS
FOR SAMPLING ACTIVITIES AT OU13

TARGET COMPOUND LIST VOLATILES

Water Limits Soil Limits
(ug/l) ug/Kg

Chloromethane 10 10
Bromomethane » 10 ) 10
Vinyl Chloride 10 10
Chloroethane ' 10 10
Methylene Chloride 5 5
Acetone 10 10
Carbon Disulfide 5 -5
1,1-Dichloroethene 5 S
1,1-Dichloroethane - 5 5
1,2-Dichlorothene (total) 5 5
Chloroform S 5
1.2-Dichlorocthane 1 5 '
2-Butanone 10 10
1,1,1-Trichloroethane 5 5
Carbon Tetrachloride 5 : 5
Vinyl Acetate o 10 10
Bromodichloromethane 5 5
1,2-Dichloropropane S 5
cis-1,3-Dichloropropene h] 5
Trichlorothene 5 5
Dibromochioromethane 5 5
1,1,2-Trichloroethane 5 5
Benzene 5 5
trans-1,2-Dichloropropene s ’ 5
Bromoform 5 5
4-Methyl-2-pentanone 10 10
2-Hexanone 10 10

Detection limits are identified in the QAPjP.
EPA Contract Laboratory Method for TCL volatiles will be used unless noted otherwise.
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TABLE 5.4—CONTINUED

ANALYTICAL PARAMETER AND DETECTION/QUANTITATION LIMITS
FOR SAMPLING ACTIVITIES AT OU13

TARGET ANALYTE LIST METALS

Water Limits Soil Limits
(ugl) (mg/Kg)

Aluminum 200 . 40
Antimony 60 12
Arsenic | 10 2
Barium 200 40
Beryllium 5 1
Cadmium ] :
Calcium 5000 2000
Cobalt 50 .o 10
Copper . 25 h)
Cyanide - ‘ 5 10
Iron 100 ‘ 20
Lead 3 1 !
Magnesium 5000 2000
Manganese 15 3
Mercury 2 2
Nickel 40 8
Potassium 5000 2000
Selenium S 1
Silver 10 2
Sodium 10 2
Thallium 10 2
Vanadium 50 10
Zinc 20 4

20

Lithium

Detection limits are identified in the QAP;P.
EPA Contract Laboratory Method for TCL volatiles will be used unless noted otherwise.
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TABLE 5.4—CONTINUED

ANALYTICAL PARAMETER AND DETECTION/QUANTITATION LIMITS

Anthracene _
Di-n-butylphtalate
Flouranthene

Pyrene

Butyl Benzlyphthalate
3,3’-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis-(2-ethylhexyl)phthalate
Di-n-octyl Phthalate
Benzo(b)flouranthene
‘Benzo(k)flouranthene
Benzo(a)pyrene
Indeno(1,2 3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h.i)perylene

FOR SAMPLING ACTIVITIES AT OU13

10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

330
330
330
330
330
660
330
330
330
330

330

330
330
330
330
330

Detection limits are identified in the QAP;P.

EPA Contract Laboratory Method for TCL volatiles will be used unless noted otherwise.
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TABLE 5.4—CONTINUED

ANALYTICAL PARAMETER AND DETECTION/QUANTITATION LIMITS
FOR SAMPLING ACTIVITIES AT OU13

TARGET COMPQUND LIST SEMI-VOLATILES

Hexachlorobutadiene 10 330
4-Chloro-3-methylphenol 10 330
2-Methylnaphthalene 10 330
Hexachlorocyclopentadiene 10 330
2,4,6-Trichlorophenol 10 330
2,4,5-Trichlorophenol 50 1600
2-Chloronaphthalene 10 330
. 2-Nitroaniline B : - .50 S : 1600 -
Dimethyiphtalate : 10 330
Acenaphthylene 10 330
2,6-Dinitrotoluene 10 330
3-Nitrophenol . 50 1600 .
Acenaphthene 10 330
2 4-Dinitrophenol 50 1600
4-Nitrophenol . 50 1600
Dibenzofuran 10 . 330
2 4-Dinitrotoluene 10 330
Diethylphtalate 10 : 330
" 4-Chlorophenol Phenyl ether 10 330
Fluorene 10 330
4-Nitroaniline , 50 1600
4 ,6-Dinitro-2-methylphenol 50 1600
TARGET COMPOUND LIST SEMI-VOLATILES - continued ‘
Waﬁ g’ﬂ;ﬂits ‘ o ‘ S?hlghgis
N-nitrosodiphenylamine(1) 10 330
4-Bromophenyi-Phenyl ether 10 330
Phenanthrene .10 330

Detection Limits are identified in the QAP;P.
EPA Contract Laboratory Method for TCL volatles will be used unless noted otherwise.,
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TARGET COMPOUND LIST VOLATILES

TABLE 5.4—CONTINUED

Water Limits - Soil Limits
(ug/L) ug/Kg
Tetracholoroethene 5 5
Toluene 5 5
1,1,22-Tetrachloroethane 5 5
Chlorobenzene 5 5
Ethyl Benzene 5 5
Styrene 5 5
Xylenes (total) 5 5
TARGET COMPOUND LIST SEMI-VOLATILES
Phenol 10 330
bis(2-Chloroethyl)ether 10 330
2-Chlorophenol 10 330
1-3-Dichlorobenzene 10 330
1-4-Dichlorobenzene 10 330
Benzy! Alcohol 10 330
1-2-Dichlorobenzene 10 330
2-Methylphenol 10 330 !
bis(2-Chloroisopropyl)ether 10 330
4-Methylphenol 10 330
N-Nitroso-Dipropylamine 10 330
Hexachloroethane 10 330
Nitrobenzene 10 330
Isophorone 10 330
2-Nitrophenol 10 330
2,4-Dimethylphenol 10 330
Benzoic Acid 50 1600
bis(2-Chloroethoxy)methane 10 330
2,4-Dichlorophenol 10 330
Water Limits Soil Limits
(ugh) (ug/K)
1.2 4-Trichlorobenzene 10 330
Naphthalene 10 330
4-Chloroaniline 10

330

Detection limits are identified in the QAP;P.

EPA Contract Laboratory Method for TCL volatiles will be used unless noted otherwise.
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TABLE 5.4—CONTINUED -

ANALYTICAL PARAMETER AND DETECTION/QUANTITATION LIMITS

FOR SAMPLING ACTIVITIES AT OU13

_ SOIL GAS SAMPLES

Parameter

Detection Limit

(ugh)

Acetone

Benzene

Carbon disulfide

Carbon tetrachloride

Chloroform

Dichloromethane

Ethylbenzene

~ Methylene chloride
PCE

TCE

Toluene
Xylenes (total)
1,1-DCA
1,1,1-TCA
12-DCA
2-Butanone

Ll

b Pt bt put md Pk Gl Pued Pt Bad fd Pud Pad

Note: Detection limits are a function of the detector type and injection volume. Thus, the detection limit

may vary. Target detection limits will be at or below the listed values.
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TABLE 5.4

ANALYTICAL PARAMETER AND DETECTION/QUANTITATION LIMITS FOR

SAMPLING ACTIVITIES AT OU 13

Other Chemical Compounds

Water Limits (pCi/L)

‘Soil Limits (pCi/g)

Radionuclides
Gross Alpha, Dissolved 2 4
Gross Beta, Dissolved 4 10
Gross Alpha, Suspended 2 4
Gross Beta, Suspended 4 10
Tritium 400 400
239/240 Plutonium 0.01 0.03
233/234 Uranium 0.6 0.3
235 Uranium 0.6 0.3
238 Uranium 0.6 0.3
241 Americium 0.01 0.02
Total Radiostrontium 1 1

- Total Radiocesium 1 0.1
226 Radium 0.5 0.5
228 Radium 1 0.5
244 Curium 1 0.5
237 Neptunium 1 0.5
230 Thorium 1 0.5
232 Thorium 1 0.5
134 Cesium (by Gamma) . 1 0.5 _
127 Cesium (by Gamma) 1 0.5 ,
Anions
Nitrate 1 mg/L EPA 353.2 5 mg/Kg EPA 353.2
Sulfate 5 mg/L EPA 375.4 10 mg/Kg EPA 375.3
Chloride 5 mg/l EPA 325.2 5 mg/Kg EPA 325.2
Fluoride 5 mg/L EPA 340.2 5 mg/Kg EPA 340.2
pH' - .
Specific Conductance” ° *
Temperature” * *

Laboratory Methods for Radionuclides are Identified in Part B of the GRRASP and in the Quality

Assurance Addendum for This Work Plan.

*Field Methods OPS-GW.05 (EG&G, 1991c¢).
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5.1.2.5 Evaluate Sampling/Analysis Options

RFI/RI data collection and analysis for OU 13 will utilize a graduated approach in which analytical
Level I and Level II field screening techniques will be used to focus subsequent data collection and
analysis for analytical Levels IV and V. The sampling/analysis options selected are based upon
their ability to obtain data that is consistent with known site conditions. Simply stated the
objective for Stage I surveys is to determine if contamination is present in the area being
investigated.

Field screening techniques will be used whenever possible to reduce waste generated during
sample collection, minimize delays that can result when more exacting analytical methods are used,
and to minimize worker exposure. Analytical Level 1 and Level II field screening will assess both :
radiochemical and organic chemical contamination during Stage 1 of the FSAP. i
5.1.2.5.1 Radiological Surveys using a High Purity Germanium detector (HPGe) or Fidler/Nal
detectors will be conducted to survey 100 percent of the IHSS area in order to identify areas of
radiochemical contamination on the surface and to map anomalous areas that may require further
investigaition. Field methods for use of the HPGe are presently being finalized and a standard
operating procedure will be incorporated in the Environmental Management Radiological
Guidelines Manual (RFP-EMD, 1991a). In areas where it is not practical to use the HPGe
equipment, Fidler/Nal detectors will be used to ensure 100% coverage of the area surveyed. Hand
held detectors will be employed for health and safety purposes and to screen the sides of buildings
or other obstructions which could influence the other detectors. (More information about the use
of these detectors is being developed in a paper Compendium of In-situ Radiological
Characterization Methods and Applications which will be available before field work
begins.)

Phase I RFI/RI Work Plan Revised Final
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5.1.2.5.2 Soil Gas surveys utilizing a portable GC will be used to identify areas of organic
chemical contamination and to direct further sampling efforts. Data collection procedures will be
those specified in Environmental Management Division Manual 5-21000, Volume III, Geotechnical
(RFP-EMD, 1992a). Two grid spacings are specified—20 feet and 40 feet.

Operational data from recent soil gas surveys conducted at Rocky Flats were utilized in conjunction
with a transient subsurface pressure distribution equation (Equation I) to assess the radius of
influence of soil gas survey (Johnson, et al., 1990).

P=—9 losm -,
" Sam) [ > ’“[ucp ) 1"(‘)}'

aom
where: ‘

P’ = “gauge” pressure measured at distance r and time t

m = stratum thickness (3 m)

r = radial distance from vapor extraction well '

k = soil permeability to air flow (5.0 x 10-2 to 1.52 x 10-? darcies)

H = viscosity of air (1.8 x 104 g/cm-s)

- ¢ = air-filled soil void fraction (0.10)
t = tme
Q = volumetric vapor flow rate from extraction well (0.70 to 0.97 scfm)

Pum = ambient atmospheric pressure = 1.013 x 106 g/cm-s2.

The results of this analysis indicated that a 10-foot radius of influence was achievable under the
operating conditions that may be expected in OU 13. This will result in complete coverage using a
20 foot grid. o

A forty foot grid is specified for [HSS where the likelihood of encountering large spills is very
high based on past history. For example, Section 2.1 documents the release of approximately 700
gallons of No. 6 diesel fuel at IHSS 152 in 1971. A spill this size would be sufficient to cover an
area of approximately 50 feet by 50 feet to a depth of 1/2 inch, which a forty foot grid would
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adequately locate. This is especially true because the area of contaminated soil would most likely
be much larger.

In any event, if contamination is discovered during the soil gas survey, the sampling grid will be
expanded to determine the full extent of the contamination. If the sampling effort is extended
beyond the current IHSS boundary into an adjacent IHSS, discussion with the appropriate OU
manager would be initiated. This will insure that the expanded sampling protocol matches the
objectives specified in the relevant work plan. |

5.1.2.5.3 Surficial Soils Sampling—As part of the Stage 1 sampling program, surficial soil

" samples will be taken at specific [HSS areas. The objective of the initial soil'sampli'n'g plan is to
identify elevated concentrations of possible contaminants and to augment the findings of the HPGe
survey within each specific IHSS area in OU 13. These samples will be analyzed for TAL metals *
and a full suite of radionuclides: plutonium 239 and 240, americium 241, uranium 238, uranium ‘
233/234, tritium, strontium 89/90, strontium 90, cesium 137, radium 226, radium 228, gross '
alpha and gros§ beta. In some cases, specific metals—Ilithium, beryllium and magnesium will be
targeted for analysis at specified IHSSs. One sample per group will be analyzed for gamma-
emitting radionuclides with onsite laboratory HPGe instruments. At specific IHSSs where -
radioactivity has been detected, asphalt samples will also be collected and analyzed for radioactivity
with a laboratory HPGe. Laboratory analytical methods will conform to those referenced in
GRRASP; these methods meet the criteria for analytical Levels IV and V. Field data collection will
be in accordance with Environmental Management Division Manual 5-2000, Volume I,
Geotechnical (RFP-EMD, 1992a). (An SOP for the laboratory HPGe is currently under
development and will be completed and submitted for regulatory agency approval prior to use.)
Sample collection will proceed according to SOP GT.08. Any specific revisions to the procedures
will be approved by the regulatory agencies prior to use.

The surficial soils sampling problem is defined as detecting whether contamination is present at
each specific IHSS area. The maximum concentration for each constituent will be used to
determine if elevated concentrations exist. If elevated concentrations are identified, then more
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in-depth borehole and surficial soil sampling will be conducted in Stage 2 to characterize the
contaminant and collect additional data to support a human health risk assessment.

The following is the statistical approach used to determine the number of samples to collect.
Given N independent samples, the probability of observing at least one contaminated sample when
contamination affects a fraction of the site, is:

P =1-(16N

WHERE: = fraction of site contaminated
| N = number of independent samples.

The assumptions are that at least 25 percent of the site is contaminated and the samples will be
independent. Eleven samples are required to observe at least one contaminated sample with a
probability of at least 95 percent within each IHSS group. IHSSs are grouped when their
boundaries overlap or they are contiguous in such a manner as to present a discrete area. Table 5.5
shows which IHSSs are grouped together for sampling purposes.

Judgmental sampling, based on historical information and results from the visual and HPGe
surveys, will be combined with random sampling to bias the samples to improve detection of
contamination. A visual survey will be performed to identify areas where elevated concentrations
of contaminants are likely to exist. The results of the visual survey and the HPGe survey will
determine the location of surface soil samples. A surface soil sample will be collected at each area
where contamination is most likely to exist based on historical information and the visual survey.
A surface soil sample will also be collected at anomalous areas identified by the HPGe survey.
The remaining surface soil samples will be randomly selected throughout each specific IHSS area
using grid points from the HPGe survey. Grid intersections that are located at any of the
previously determined sampling locations will be exempted from the random sampling locations.
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Table 5.5

Surficial Soil Sampling

IHSS Groups

IHSS Group Number of Samples

117.1 & 197 R

117.2 & 158 | 11

117.3 & 152 | 11
148 11 ‘

157.1 | 11

186 11

134S up to but not

including171 ' 11

134 N & 128 & 171 11

Total 88
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5.1.2.5.4 Boreholes—A limited number of boreholes will also be drilled during Stage 1 at IHSSs
where subsurface release of contamination may be present at depth. The samples from these
boreholes will be analyzed for TAL metals, radionuclides, and specific anions.

5.1.2.5.5 Alluvial Groundwater Sampling will continue to be collected during Stage 1 from all
existing monitoring wells and piezometers in and surrounding OU 13. This data, historical data
from these wells, and new data developed during Stage 1 investigations will be used to locate
groundwater sampling activities in Stage 2.

5.1.2.5.6 Additional Activities—After Stage 1 sampling is complete, a technical memorandum

* will be prepared. The technical memorandum will evaluate the results of Stage 1 samplingand
recommend locations for locating boreholes and collecting surface scrape samples. - If surficial soil
sampling results are not available, they will be reported in a later technical memorandum prior to
the commencement of Stage 3 sampling.

Surface scrape»'samplcs will be collected during Stage 2 of the FSAP at borehole locations. If a
borehole is located in a paved area, the surficial soil scrape will be taken after the pavement is
removed. A sample will be taken from directly below the pavement and another taken at either four
inches below the pavement bottom, or at the surface of the next soil horizon begins (roadbase/
preparation bed soil ). (The SOP governing this work is currently being revised. It will be
submitted to the regulatory agencies for approval prior to use in the field.) Surface scrape samples
will be analyzed for TAL metals, plutonium 239 and 240, americium 241, uranium 238, uranium
235, uranium 233/234, tritium, strontium 89/90, strontium 90, cesium 137, radium 226, radium
228, gross alpha, and gross beta. Analytical methods will conform to those referenced in the
GRRASP; these methods meet the criteria for analytical Level III through V. Field data collection
will be in accordance with Environmental Management Division Manual 5-21000, Volume III,
Geotechnical (RFP-EMD, 1992a).

Soil sa;mples will be collected from boreholes during Stage 2 of the FSAP to assess contaminant
types and distribution. For those IHSSs where no contamination was detected by Stage 1
activities, a sufficient number of boreholes will be drilled to confirm that there is no contamination.
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The number of borings will be proposed in the first Technical Memorandum and will be based on
IHSS size, known waste storage history, and possible below ground releases. At IHSSs where
contamination was found during the screening surveys, Stage 2 will consist of at least three
borings transecting each anomaly (radioactive or other contaminant) downgradient from the point
of maximum contamination. This will be done for a maximum of three transects resulting in nine
boreholes per IHSS. '

The need for any additional boreholes can be evaluated in the Stage 2 Technical Memorandum.
These additional borings, if required, will be drilled during Stage 3.

An exception to this method of locating boreholes will be made for IHSS 152. Three boreholes
will be drilled around the berm surrounding the storage tank, one upgradient and two
downgradient. Samples will be analyzed for TCL volatile compounds, TCL semi-volatile
compounds, TAL metals, plutonium 239 and 240, americium 241, uranium 238, uranium 235,
uranium 233/234, tritium, strontium 89/90, strontium 90, cesium 137, radium 226 radium 228,
gross alpha, and gross beta. Analytical Level III will be used for the volatile, semi-volatile and
metals analyses. Analytical Level V will be used for the radiochemical analyses. Field data
collection will be in accordance with Environmental Management Division Manual 5-21000,
Volume I, Geotechnical (RFP-EMD, 1992b).

Alluvial groundwater samples will be collected from all existing piezometers and monitor wells in
and immediately surrounding OU 13 during stage one of the FSAP. During stage two of the
FSAP, alluvial groundwater samples will be collected at the time boreholes are drilled using the
Hydropunch® method or equivalent for real time and laboratory analysis. If contamination is

. confirmed by the soil or groundwater samples, oné monitoring well will be installed upgradient of
the affected [HSS and one monitorihg well will be installed downgradient of the affected IHSS.
Samples will be analyzed for TCL volatiles, TCL semi-volatiles, TAL metals, plutonium 239 and
240, americium 241, uranium 238, uranium 235, uranium 233/234, tritium, strontium 89/50,
strontium 90, cesium 137, radium 226, radium 228, gross alpha and gross beta. Quarterly
groundwater data collection from moﬁitoring wells will be conducted as Part of the RFP site-wide
monitoring program. Analytical Level IV (CLP protocol) and Level V (for radiochemicals) will be
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used for groundwater sample analysis. Groundwater sampling and measurement of field
parameters will be conducted in accordance with procedures specified in the FSAP.

All data collection field records will be handled in accordance with the quality control procedures
specified in Environmental Management Division Manual 521000, Volume I, Field Operations
(RFP-EMD, 1992c).

5.1.2.6 Review of PARCC Parameter Information

PARCC parameters (precision, accufacy, representativeness, completeness, and cdmparability) for
analytical Levels I, I, IV, and V are discussed below. Precision, accuracy and completeness goals
are specified in the Quality Assurance addendum for this Work Plan.

Precision is a quantitative measure of data quality that defines the reproducibility or degree of
agreement among replicate measurements of a single analyte. The closer the numerical values of '
the measurements are to each other, the more precise the measurements. One of methods used to
estimate the precision of a method is the standard error of the estimates for the least square
regression line of "measured" versus "target” concentrations (EG&G, 1991i). The primary role of
this application is to characterize the precision of any analysis method under specified conditions.
This allows comparison of different results produced by the same method. Analytical precision for
a single analyte may be expressed as percentage of the difference between results of duplicate
samples and matrix spike duplicates for a given analyte. Precision will be determined from the
results of duplicate and matrix spike duplicate analyses (EG&G, 1991i).

During the collection of data using field methods or instrumentation, precision is checked by
reporting several measurements taken at one location and comparing the results. Precision will be
néported as the relative percent difference for two results and as the standard deviation for three or
more results. Sample collection precision shall be measured in the laboratory with the analysis of
field replicates and laboratory duplicates (EG&G, 1991i). Analytical precision will be achieved by
adhering tothe analytical methods contained in the GRRASP. Sampling precision will be achieved
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by conformance the procedures specified in the Environmental Management Division's Operating
Procedure manuals referenced above.

Accuracy can be expressed in terms of completeness and bias. Accuracy is a quantitative measure
of data quality that refers to the degree of difference between measured or calculated values and the
true value. The closer to the true value, the more accurate measurement. One of the measures of
analytical accuracy is expressed as a percent recovery of a spike or tracer which has been added to
the environmental sample at a known concentration before analysis (ERP, 1991). While it is not
feasible to totally eliminate sources of error that may reduce accuracy, the OU 13 Work Plan
attempts to minimize error by using standardized analytical methods and field procedures.

Representativeness is a qualitative parameter that expresses the degree to which sample data
accurately represent a characteristic of a population, parameter variations at a sampling point, or an
environmental condition (ERP, 1991). Representative data will be obtained by using both biased
and unbiased methods of selecting sample locations. Biased methods will employ existing data in'
areas known to be contaminated to determine the degree of contamination. Unbiased methods such
as grid sampling will be used to determine both the nature and extent of contamination. Field work
will be conducted according to standard operating procedures, further aiding the collection of
representative data.

Completeness is a quantitative measure of data quality expressed as the percentage of valid or
acceptable data obtained from a measurement system. The objectives of the field sampling
program are to obtain samples for all analyses required at each individual site, to provide sufficient
sample material to complete those analyses, and to produce QC samples that represent all possible
contamination situations such as potential contamination during sample collection, transportation,
or storage (EG&G, 1991i).

Comparability is a qualitative parameter describing the confidence with which one data set may be
compared to another (EPA, 1987). The standard laboratory methods of the GRRASP and standard
operating procedures for conducting field work will allow for one to one comparability of OU 13
RFI/RI data to other work conducted in conformance with those same standards.
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5.1.3 Stage 3 - Design Data Collection Program

Stage three of the DQO process compiles the various elements of Stages one and two into a
cohesive data collection program for the OU 13 RFI/RIL. To this end, a Field Sampling and
Analysis Plan and Quality Assurance/Quality Control Plan have been developed and are included as
Sections 6 and 10, respectively, of this Work Plan. The results of the DQO process have been
distilled into a detailed list (Table 6.1) of the number and type of samples to be collected, their
location, and analytical methods.
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6.0 FIELD SAMPLING AND ANALYSIS PLAN

The purpose of this section of the work plan is to develop a Field Sampling and Analysis Plan

_ (FSAP) that will address the data needs of the Phase I RFI/RI and describe the work required to
fulfill the data quality objectives. Section 6.1 presents the objectives of the OU 13 RFI/RL
Section 6.2 summarizes site background information and rationale for the sampling, analysis, and
other data collection activities. Section 6.3 discusses the field data collection program for each site.
Section 6.4 describes field sampling procedures and equipment, and Section 6.5 describes the
analytical program including sample designation, analytical requirements, sample containers and '
preservation, and sample handling and ddcumentation. Section 6.6 describes QA/QC procedures
for the OU 13 RFI/RL

6.1 OU 13 RFI/RI OBJECTIVES
The objectivé of this FSAP is to provide environmental measurement data of sufficient detail and

quality to meet the intended use of the data. The data generated through implementation of this
FSAP will be used to:

. First, establish the presence or absence of contaminants;
. Second, characterize the environmental setting of cach IHSS;
. Characterize the nature and extent of contamination;
K Third, assess fate and transport of contaminants;
Opentla Uni Nou 13 | 6-1 Maren 10, 1993
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. Assess risk to human health and environment;
. And finally, support selection of remedial action alternatives.

This FSAP is designed to identify, then characterize, contamination of soils and groundwater that
may have resulted from historical releases at OU 13 IHSSs and at other potential areas of concern
(PACs) within/or at locations identified where potential incidents of concern (PICs) are thought to
have occurred near OU 13, as presented in the Historical Release Report (HRR) July 1992. Air,
surface water, and sediment will be characterized using data collected under other sitewide
programs unless additional data are determined to be required for these media (see Section 6.2.2).

6.2 BACKGROUND AND SAMPLING RATIONALE

6.2.1 Background
Available information regarding potential contamination associated with OU 13 includes limited
THSS histories, stratigraphic well logs, water level data, and analytical data for air, groundwater,
surface water, sediment, surficial soils, and borehole samples collected within and around OU 13.
This information is described in detail in Section 2.0 of this work plan.

As stated in Section 2.0, the available analytical data indicate the potential for contamination at or
near several IHSSs but do not provide direct evidence of contamination. Nor is the data of a
sufficient quantity or quality to allow a determination of the source(s) of contamination or the
nature and extent of contamination. The éxis_ting data are currently being validated to the extent
possible. The use of these data in making RFI/RI decisions will be continually evaluated as the
validation process continues. o

6.2.2 Sampling Rationale

The rationale for Phase I sampling activities is based on a stagéd approach (Table 6.1, Revised).
Stage 1 will address the first objective to determine if contamination is present. It will involve
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primarily non-invasive screening-level surveys. Stage 2 will confirm the results of Stage 1 and
verify the presence of contamination in the vadose zone and/or groundwater and begin to define the
nature and extent of the contamination. Stage 3, if necessary, will address the potential mi gration
of contaminants from each IHSS. Figures 6-1A through 6-1D present sampling decision trees for
each IHSS identifying investigation stages, types of sampling, and sampling decisions. Section
6.2 presents the planned sampling activities at each IHSS. Table 6.2, compares the planned
sampling activities with those required by the IAG. The procedures that will be used in each type
of sampling are listed in Table 6.3 and discussed in Section 6.4.

- Stage 1 sampling activities are designed to detect contamination at each IHSS primarily using non-
invasive screening-level surveys. These surveys will provide an assessment of the presence or
absence of contamination and they will also begin to define the nature of contamination present.
They will providc information on a real-time basis that is needed for planning more detailed
investigations of each IHSS. The types of activities to be conducted during Stage 1 include:

 Visual inspections;
» Surface radiologicél surveys;
» Soil-gas surveys;

* Soil borings (limited to IHSSs 148 and 186 where underground releases of
contaminants are thought to have occurred);

» Surficial soil sampling; and

+ Groundwater sampling from existing wells and piezometers.
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Revised Table 6.1
(sheet 1 of 3)

Phase | Investigations for OU 13

Activity

Purpose

Location

Sample Number

Stage 1

Visual Inspection

HPGe Radiological Survey

Soil Gas Survey

Surficial Soil Sampling

Vertical Soil Profiles

Soil Borings

Asphalt/Concrete Samples

ldentify areas of visible
contamination. Assess access
problems.

- {ldentify areas of anomalous gamma

ray radiation readings.

Locate VOC anomalies.

Assess radiological and
nonradiological contamination.
Confirm HPGe results.

Aid interpretation of HPGe survey.

Assess radiological and
nonradiological contamination at
IHSSs where subsurface
contamination may be present.

Determine the presence or absence
of radionuclides.

Entire IHSS area.

Entire IHSS area.

Entire IHSS area - grid spacing
IHSS dependent.

Entire IHSS area - locations IHSS
dependent.

Localions selected after HPGe

survey completed.

IHSS dependent.

IHSS_depandent.

None.

IHSS dependent.

IHSS dependent

IHSS dependent.

To be determined.

IHSS dependent.

IHSS dependent.
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Revised Table 6.1
(sheet 2 of 3J)

Phase | Investigations for OU 13

Activity

Purpose

Location

Sample Number

Stage 1 (continued)

Sampling of Existing
Groundwater Moniloring
Wells and Piezometers

Sampling of Water in Sump

TECHNICAL MEMORANDUM NO. 1

Assess radiological and
nonradiological contamination.
Begin characterization of
groundwater conditions.

Assess potential contamination
of surface waler.

IHSS dependent.

IHSS 171.

IHSS dependent.

Stage 2

Additional Soil Samples

Surface Scrapes

Provide proper statistical power
and confidence if needed.

Determine presence/absence of

contaminants at! borehole locations.

a. Sample anomalies identified
by HPGe and soil gas surveys or
confirm absence of contamination.

b. Characlerize subsurface
vadose zone conditions and
cqnlamination.

IHSS dependent (at borehole
localions).

IHSS dependent - at a minimum,
one -at most likely spot to be
contaminated in IHSSs where no
contamination was detected by
screening surveys or one al the
maxima detected by the HPGe
and/or soil gas surveys in IHSSs
whers contamination was
detected by screening surveys
(locations 1o be specified in
technical memorandum).

To be determined.

To be determined - to be specified
in technical memorandum.
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Revised Table 6.1
(sheet 3 of 3)

Phase | Investigations for OU 13

Activity

Purpose

Location

Sampie Number

Stage 2 (continued)

Groundwater Sampling with
Hydropunch, or equivalent

TECHNICAL MEMORANDUM NO. 2

Assess groundwater contamination.

IHSS dependent - at a minimum,
samples to be taken in boreholes
drilled at maxima delected by
screening surveys (localions to be

specified Iin technical memorandum.

To be determined - to be specified
in technical memorandum.

Stage 3

Soil Borings

Monitoring Well
Installation and Sampling
and/or Sampling wilth
Hydropunch, or equivalent

Tensiometer Nests or
equivalent and
Leachability Tests

Assaessmenl of contaminants in
subsurface.

Assess nature and extent of
contamination of groundwater.

Determine transport
characteristics

To be determined - to be specified
in technical memorandum.

To be determined - to be specified
in technical memorandum.

To be determined - to be specified
in technical memorandum.

To be determined - to be specified
in technical memorandum.

To be determined - to be specified
in technical memorandum.

To be delermined - lo be specilied
in technical memorandum.
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Sample Existing Groundwater
Monitoring Wells/Piezometers
1
! 1 1
Collect Surficial Soil Samples e on Ga o Assure, Perform Soil Gas Survey
tor Metals & Radionudlides 100% Coverage Using HPGe on 20 or 40-ft Gric_!

Contamination
tected?

Drill Boreholes & Hydropunch |- . B ‘
in “Hot Spots” Detected by ' Drill Boreholes (with :
1 Stage 1 Surveys (Surface —— cs:uﬂ'aice Scrape) for

Scrape at Each Borehole) onfirmation
Collect Additional Surficial Soil '
Samples To Meet Statistical
Criteria for Power and
Confidence If Needed

] PSMGr No Contamination
Investigation Detected?
Yes  Stage 2*

Construct Alluvial Wells &
Perform Other Activities f‘_
Spedified in TM2

Stage 3

\
— — — —

*Detalls regarding the Stage 2 snd Stage 3 investigations will be u.s. 22%@%?&223:5 RGY

specitied in Technical Memorandums 1 and 2, respectively.

OPERABLE UNIT NO. 13
PHASE | RFVRI WORK PLAN

REVISED FIGURE 6-1 A
Sampling Decision Tree
IHSSs 117.1,117.2, 117.3,
128, 134, 157.1, 158, and 197
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Sample Existing Groundwater
Monitoring Wells/Piezometers

1

C |

; Pertorm Surface Radiation
Collect Surficial Soil Samples adiati
for Metals & Radionudiides f‘g’ézy on 20-ft Grid Using

Contamination \.N©
Detected?

1

Perform Soil Gas Survey
on 20-ft Grid

Contamination
Detected?

Drill Boreholes & Hydropunch

Stage 1 Surveys (Surtace
Scrgpe at Each Borehole)

in "Hot Spots® Detected by <

Drill Boreholes (with
Surtace Scrape) for
Confirmation )

Collect Additional Surficial Soil
Samples To Meet Statistical
Criteria for Power and
Confidence |t Needed
[ No
Further
Investigation

Contamination
Detected?

Yes  Stage 2*

.........

l Construct Alluvial Wells &
Perform Other Activities gt
Spedified in TM2 '

*Detalls rogarding the Stage 2 and Stage 3 investigations will be
specitied in Technical Memorandums 1 and 2, respectively.

Stage 3*
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Sampling Decision Tree
IHSSs 148 and 186
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Sample Existing Groundwater
Monitoring Wells/Piezometers

- Perform Soil Gas Survey
on 40-ft Grid

No /" contamination '\, Yes

I
|
I
!
|
I
|
|
[
I
!
|
I
L

Detected?

Drill Boreholes Swith
Surtace Scrape) for
Confirmation

Invastigation

Drill Boreholes & Hydropunch
in “Hot Spots” Detected by
Stage 1 Surveys (Surface '
Scrape at Each Borehole)

Contamination
Detected?

Yes Stage 2*

um 42

ey SRS i RERER000
epare 1echnical Memorand

Construct Alluvial Wells &
Pertorm Other Activities
Specified in TM2

i ——————

Stage 3*

*Details regarding the Stage 2 and Stage 3 investigations will be
specified in Technical Memorandums 1 and 2, respectively.
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and Sump

Sample Existing Groundwater
Monitoring Wells/Piezometers

1

—J

1

Collect Surficial Soll Samples
for Metals & Radionudiides

Pertorm Surtace Radiation
Survey on Grid to Assure
100% Coverage Using HPGe

Contamination
De
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1

Perform Soil Gas Survey
on 20-ft Grid

Contamination

Drill 1 to 2 Boreholes & Hydropunch in
"Hot Spots* Detected by Stage 1
Surveys (Surtace Scrape at Each

Collect Additional Surficial Soil
Samples To-Meet Statistical
Criteria for Power and
Confidence If Needed

Borehole)
Y

Drill Boreholes (with
Surtace Scrape) for
Confirmation

{

Contamination

No
Further
Investigation

Contamination

Construct Alluvial Welis &
Perform Other Activities
Specified in TM2

Stage 3*

*Detalis regarding the Stage 2 and Stage 3 investigations will be
specitied in Technical Memorandums 1 and 2, respectively.
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Sampling Decision Tree
IHSS 171
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TABLE 6.2 (Sheet 1 of 10)
OU 13 IAG REQUIREMENTS*/FSP COMPARISON

IAG* FSP
Provide documentation - of NA - Provide documentation of NA In Agreement - Information
matcrials/chemicals stored materials/chemicals stored* Provided in Section 2.0
Visual Inspection i NA Identify visible
contamination
IPGe Radiological Survey 20" grid spacing Investigate soil
: contamination indicated by
Well 214689 - 100%
: . coverage
Soil Gas Survey 100° grid spacing |Soil Gas Survey 20" grid spacing Improved Coverage -
' additional analytes addcd
based on available data
Surficial Soil Sampling ' 7 Investigate soil
B (11 within THSS group |contamination with metals
which includes IHSS 197)|and radionuclides - confirm
HPGe survey
Vertical Soil Profiles TBD Aid interpretation of HPGe
' survey
Sample Existing 2 Provide cost-effective
Wells/Piezomelers information regarding
groundwater conditions
Boreholes in Soil Gas Plumes TBD Boreholes in Soil Gas and . TBD In Agreement
Radiation Anomalies
Boreholes (confirmatoin of TBD Boreholes (confirmation of TBD In Agreement
soil gas) : soil gas and radiation
surveys)
Monitoring Wells ] TBD Monitoring Wells TBD In Agreement
Nested Tensiometers TBD Increased Coverage

¢ Per modifications outlined in lctter from G. W, Baughman, CDH, to F. Lockhardt, DOE, dated February 10, 1992,
" NA = Not applicable  TBD = To be dctermined »» This activity was performed during the preparation of this. Work Plan
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TABLE 6.2 (Sheet 2 of 10)
OU 13 IAG REQUIREMENTS*/FSP COMPARISON

IAG* FSP

Provide documentation of Provide documentation of In Agreement - Information

materials/chemicals stored materials/chemicals stored* Provided in Section 2.0

Visual Inspection NA ldentify visible
) contamination
HPGe Radiological Survey 20’ grid spacing Investigate soil

contamination indicated by
Well P214689 - 100%
coverage

Soil Gas Survey 100' grid spacing |[Soil Gas Survey 20’ grid spacing Improved Coverage -
additional analytes added
based on available data

Surficial Soil Sampling 11 Investigate soil
contamination with metals
and radionuclides - confirm
HPGe  survey

Vertical Soil Profiles TBD Aid interpretation of HPGe
survey
Sample Existing 2 Provide cost-effective
Wells/Piczometers : information regarding
. groundwater conditions
Boreholes in Soil Gas Plumes TBD Boreholes in Soil Gas and ) TBD In Agreement
' Radiation Anomalies

Borcholes (confirmation of TBD Boreholes (confirmation of TBD In Agreement
soil gas) : soil gas and radiation

surveys)
Monitoring Wells . TBD Monitoring Wells’ ) TBD In Agreement

Nested Tensiometers _ TBD Increased Coverage

~® Per modifications outlined in lcuter from G. W. Baughman, CDH, to F. Lockhardt, DOE, dated February 10, 1992.
NA = Not applicable = TBD = To be determincd s« This activity was performed during the preparation of this Work Plan

: Wi ' Revised Final
Phase | RFIRI Work Plan 6-12 March 10, 1993




TABLE 6.2 (Sheet 3 of 10)
OU 13 IAG REQUIREMENTS*/FSP COMPARISON

IAG* : " ESP

Visual Inspection. NA Identify visible

contamination

HPGe Radiological Survey 20" grid spacing Investigate possible
. contamination indicatcd by
IHSS history

Soil Gas Survey 100" grid spacing |Soil Gas Survey 20" grid spacing Improved Coversge -
' additional analytes added
based on available data

Surficial Soil Sampling 6 Investigate soil

(11 within THSS group |[contamination with metals
which inlcudes JHSS 158)|and radionuclides - confirm
HHPGe survey

Vertical Soil Profiles ‘ TBD Aid interpretation of HPGe
survey
Asphalt Sampling 5 Investigate contamination of
asphalt
Sampling Existing 2 Provide cost-elfective
Wells/Piczometers information regarding
groundwater conditions
Boreholes in Soil Gas Plumes TBD Boreholes in Soil Gas and TBD In Agreement
‘ Radiation Anaomalies
Boreholes (confirmation of . TBD . Boreholes (confirmatoin of TBD In Agreement
soil gas) soil gas and radiation
surveys)
Nested Tensiometers TBD Increased Coverage
Monitoring Wells TBD Monitoring Wells TBD In Agreement

*  Per modifications outlined in letter from G. W. Baughman, CDH, to F. Lockhardt, DOE, dated February 10, 1992.
NA = Not applicable TBD = To be detcrmined = This activity was performed during the preparation of this Work Plan

Phase I RFIRI Work Plan Revised Final
Opersble Unit No, 13 - 6-13 March 10, 1993




TABLE 6.2 (Sheet 4 of 10) |
OU 13 IAG REQUIREMENTS*/FSP COMPARISON

IAG* FSP
Reevaluate JHSS location Reevaluate T1HSS location* NA In Agreement - Information
Visual Inspection . NA ldentify visible )
) . contamination
FIDLER-GM Radiological 10' grid spacing IHPGe Radiological Survey 20°' grid spacing Improved Technology
Survey : : : . .
Soil Gas Survey 25" grid spacing Soil Gas Survey 20'grid spacing Improved Coverage -
: 40’ grid spacing over |additional analytes added
extension of 11ISS 134 |based on available data
Surficial Soil Sampling . 8- 171 Investigate soil
11 - THSS group 128, [contamination with metals
134N, 171 and radionuclides - confirm
HPGe survey
Vertical Soil Profiles TBD Aid interpretation of HPGe
survey
Asphalt Sampling (Southern ' 4 Investigate contamination of
portion of IHSS 134) v asphalt
Sample Existing 3-IHSS 128 and IHSS 171 |Provide cost-effective
Wells/Piczometers : 1-IHSS 134 information regarding
; groundwater conditions
Borcholes in Soil Gas Plumes TBD Boreholes in Soil Gas and : TBD In Agreement
Radiation Anomalics )
Monitoring Wells : TBD Increased Coverage
Nested Tensiometers TBD Increased Coverage

* Per modifications outlined in letter from G. W. Baughman, CDH, to F. Lockhardt, DOE, dated February 10, 1992,
NA = Not applicable  TBD = To be determined  ++ This activity was performed during the preparation of this Work Plan

Phase ! RFI/RI: Work Plan
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TABLE 6.2 (Sheet 5 of 10)
OU 13 IAG REQUIREMENTS*/FSP COMPARISON‘

IAG* FSP

Submit documentation ‘of Submit documentation of NA In Agreement - Information

radiometric survey(s) radiometric survey(s)* provided in Section 2.0
Visual Inspection ’ NA Identify visible
contamination
FIDLER-GM Radiological 10’ grid spacing 1IPGe Radiological Survey 20" grid spacing Improved Technology
Survey : ' '
Soil Gas Survey _ 20° grid spacing Investigate VOC

contamination of
groundwater in area

Surficial Soil Sampling 11 Confirm HPGe results

Vertical Soil Profiles ' TBD Aid interpretation of HPGe
survey

Asphalt Sampling . 4 Investigate contamination of
asphalt

Sample Existing . 5 Provide cost-effective

Wells/Piczometers: information regarding
groundwater conditions

Soil Borings TBD Boreholes in Soil Gas and TBD - 1 near OPWL In Agreement

Radiation Anomalies and during stage | |

near OPWS '

Nested Tensiometers TRD Increased Coverage

Monitring Wells TBD Increased Coverage

® Per modifications outlined in.lcuer from G. W. Baughman, CDH, to F. Lockhardt, DOE, dated February 10, 1992.
NA = Not applicable TBD = To be dctcrmined »s This activity was performed during the preparation of this Work Plan

Phase 1 RFIRT Work Plen Revised Final
Onerable Unit No. 13 6 = 1 5 March 10, 1993




TABLE 6.2 (Sheet 6 of 10)
OU 13 IAG REQUIREMENTS*/FSP COMPARISON

1AG*

FSP

Visual luspection

NA

Identify visible
contamination

Soil Gas Survey

20° grid spacing

Soil Gas Survey

40" grid spacing

Grid spacing sufficient to find
large spills documented at
the IHSS

Sample Existing
Wells/Piezometers

Provide cost-cffective
information regarding
groundwater conditoins

Soil Cores/Borings

TBD

Soil Borings

TBD - minimum of 3

In Agreement

Nested Tensiometers

TBD

Increased Coverage

Monitoring WEélls

TBD

Increased Coverage

* Per modifications outlined in letter from G. W. Baughman, CDH, to F. Lockhardt, DOE, dated February 10, 1992.
«» This activity was performed during the preparation of this Work Plan

NA = Not applicable TBD = To be determined

Phase 1 RFI/RT Work Plan
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TABLE 6.2 (Sheet 7 of 10)
OU 13 IAG REQUIREMENTS*/FSP COMPARISON

1AG* : FSP

ubmit documentation of Submit documeniation of NA

fn Agreement - Information

adiometric survey(s) radiometric survey(s)* . provided in Section 2.0
Visual Inspection . NA Identify visible
contamination
FIDLER-GM Radiological 25" grid spacing HPGe Radiological Survey © 20 grid spacing Improved Technology )
Survey ’ . 100% coverage

Soil Gas Survey - . 20" grid spacing Investigate VOC
: contamination of
groundwater in area

Surficial Soil Sampling - TBD Surficial Soil Sampling ; 11 In Agreement
' Vertical Soil Proviles - TBD Aid interpretation of HPGe
‘ survey
Sample Existing 3 Provide cost-effective
Welis/Piczometers ' information regarding
groundwater conditions
Soil Borings 8D Soil Borings ‘ TBD In Agreement
Nested Tensiometers : TBD Increased Coverage
Monitoring Wells 4 TBD Increased Coverage

* Per modifications outlined in letter from G. W. Baughman, CDH, to F. Lockhardi, DOE, dated February 10, 1992.
NA = Not applicable = TBD = To be determined e This activity was performed during lhe_preparation of »l_his Work Plan

8 : ‘Revised Final
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TABLE 6.2 (Sheet 8 of 10)
OU 13 IAG REQUIREMENTS*/FSP COMPARISON

)

IAGS _FSP_

Visual Inspection NA Identify visible

contamination
FIDLER-GM Radiological ‘ 25" grid spacing HPGe Radiological Survey 20" grid spacing Improved Technology
Survey : -[100% coverage
Soil Gas Survey 25° grid spacing Soil Gas Survey : 20" grid spacing Increased Coverage
Surficial Soil Sampling TBD Surficial Soil Sampling . 5 In Agreement
' Vertical Soil Profiles TBD Aid interpretation of HPGe
_ . survey
Sample Existing 4 Provide cost-effective
‘|Wells/Piczometers : information regarding
’ . groundwater conditions

Boreholes in Soil Gas Plumes 8D Boreholes in Soil Gas and 8D In Agreement

Radiation Anomalies

Nested Tensiometers 8D Increased Coverage

Maonitoring Wells 8D Increased Coverage
l.ocate waste drum NA Document drum incident* : NA Details of incident

documented in Section 2.0

* Per modifications outlined in letter from G. W. Baughman, CDH, to F. Lockhardt, DOE, dated February 10, 1992.
NA = Not applicable ~ TBD = To be detecrmined  +=  This aclivity was performed during the preparation of this Work Plan

" Phase | RFI/RI Work Plan : Revised Final
Orersble Unit No. 13 6-18 March 10, 1993




TABLE 6.2 (Sheet 9 of 10)
OU 13 IAG REQUIREMENTS*/FSP COMPARISON

IAG*

FSP

regarding nature of spill**

Submit documentation of NA Submit documentation of NA In Agrecment - informatoin
leanup operations cleanup operations® provided in Section 2.0
Visual Inspection NA Identify visible
contamination
HPGe Radiological Survey 20' grid spacing Increased Coverage to 100%
Soil Gas Survey 20’ grid spacing Investigate VOC
contamination of soils in area
Surficial Soil Sampling 11 Confirm HPGe resulis
Vertical ‘Soil Profiles TBD Aid interpretation of HPGe
survey
Sample Existing 2 Provide' cost-effective
Wells/Piezometers information regarding
groundwater conditions
Soil Borings TBD Boreholes in Soil Gas and TBD - 4 boreholes along |In Agreement
Radiation Anomalies - PWL
Borcholes along PWL
Nested Tensiometers TBD Increased Coverage
Monitoring Wells TBD Increcased Coverage
Submit documentation TBD Submit documentation NA In Agreement
egarding nature of leaks regarding nature of leaks**
Submit documentation TBD Submit documentation NA In Agreement

cEardins nature of spill

¢ Per modifications outlined in letter from G. W. Baughman, CDH, to F. Lockhards, DOE. dated February 10, 1992,

NA = Not applicable

Phase 1 RFI/RI Work Plan
Opershie Unit No. 13

TBD = To be determincd
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TABLE 6.2 (Sheet 10 of 10)
OU 13 IAG REQUIREMENTS*/FSP COMPARISON

IAG* FSP

Originally in QU 16 : _ Included with the NA Response to EPA and CDH
: investigation of 1HSS 117.1 ' requestor

at the request of Colorado
Department of Health and
the Environmental
Protection Agency

Visual Inspection NA Identify visible
contamination

HPGe Radiological Survey . 20' grid spacing 100 % coverage - same as
117.1

Soil Gas Survey 20" grid spacing

Surficial Soil Sampling : 4 Investigate soil

contamination with metals
and radionuclides - confirm
HPGe survey

Vertical Soil Profiles TBD Aid interpretation of HPGe
survey

Sample Existing 2 Provide cost-effective

Wells/Piczomelers information regarding
groundwater conditions

Boreholes in Soil Gas and TBD . |In Agreement

: Radiation Anomalies

Borcholes (confirmation of TBD In Agreement

soil gas and radiation '

surveys)

Monitoring Wells TBD In Agreement

Nested Tensiometers TBD Increased Coverage

* Per modifications outlined in letter from G. W. Baughman, CDH, to F. Lockhardt, DOE, dated February 10, 1992.
NA = Not applicable = TBD = To be determined = This aclivity was pc;[o;_mgd'duriqg the preparation of this Work Plan

Phesc I RFIRI Work Plan Revised Final
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TABLE 6.3 (Sheet 1 of 5)

SUMMARY OF SAMPLING PROCEDURES USED IN OU13 STAGE 1 RFI/RI

IHSS Sample Type Applicable Standard Operating Procedures (SOPS)!
117';1 Rédiological survey HPGe SOP under development, FO.11, FO.14, FO.16, GT.17
Soil gas survey F0O.01, FO.03, FO.07, FO.11, FO.14, FO.18, FO.19, GT.09,
GT.17, GT.19
Saurficial soil GT.08, FO.03, FO.07, FO.10, FO.11, FO.13, FO.14, GT.17, as in
OU1 Technical Memorandum 5
Vertical soil profile Vertical profile SOP under development, FO.03, FO.07, FO.10,
FO.11, FO.13, FO.14, GT.17
Groundwater FO.01, FO.03, F0.0S. F0.07, FO.11, FO.12, FO.13, FO.14,
FO.15, FO.18, FO.19, GW.01, GW.05, GW.06
1172 | Radiological survey HPGe SOP under development, FO.11, FO.14, FO.16, GT.17
Soil gas survey FO.01, FO.03, FO.07, FO.11, FO.14, FO.18, FO.19, GT.09,
GT. 17 GT.19
Surficial soil GT.08, FO.03, FO.07, FO.10, FO.11, FO.13, FO.14, GT.17, as in
OU1 Technical Memorandum 5 .
Vertical soil profile Vertical profile SOP under development, FO.03, FO.07, FO.10,
FO.11, FO.13, FO.14, GT.17
Asphalt Asphalt/concrete sampling SOP to be developed, FO.03, FO.07,
FO.10, FO.11, FO.13, FO.14, GT.17
" Groundwater FO.01, FO.03, FO.05, FO.07, FO.11, FO.12, FO.13, FO.14,
FO.15, FO.18, FO.19, GW.01, GW.05, GW.06 ‘
117.3 | Radiological survej HPGe SOP under developmem. FO.11, FO.14, FO.16, GT.17
Soil gas survey FO.01, FO.03, FO.07, FO.11, FO.14, FO.18, FO.19, GT.09,
GT.17, GT.19
Surficial soil GT.08, FO.03, FO.07, FO.10, FO.11, FO.13, FO.14, GT.17, as in
o OU1 Technical Memorandum 5 '
Vertical soil profile Vertical profile SOP under development, FO.03, FO.07, FO.10,
FO.11, FO.13, FO.14, GT.17
Groundwater FO.01, FO.03, FO.05, FO.07, FO.11, FO.12, FO.13, FO.14,
FO.15, FO.18, FO.19, GW.01, GW.05, GW.06
Phase I RF/RI Work Plan

Openable Unit No. 13

Revised Final
March 10, 1993
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TABLE 6.3 (Sheet 2 of 5)

SUMMARY OF SAMPLING PROCEDURES USED IN OU13 STAGE 1 RFI/RI

THSS Sample Type Applicable Standard Operating Procedures (SOPS)!
128 Radiological survey HPGe SOP under development, FO.11, FO.14, FO.16, GT.17
Soil gas survey FO.01, FO.03, FO.07, FO.11, FO.14, FO.18, FO.19, GT.09,
GT.17, GT.19
Surficial soil GT.08, FO.03, FO.07, FO.10, FO.11, FO.13, FO.14, GT.17, as in
OU]1 Technical Memorandum S
Vertical soil profile Vertical profile SOP under developmeat, FO.03, FO.07, FO.10,
FO.11, FO.13, FO.14, GT.17
Groundwater FO.01, FO.03, FO.05, FO.07, FO.11, FO.12, FO.13, FO.14,
FO.15, FO.18, FO.19, GW.01, GW.05, GW.06
134 Radiological survey: | HPGe SOP under development, FO.11, FO.14, FO.16, GT.17
Soil gas survey FO.01, FO.03, FO.07, FO.11, FO.14, FO.18, FO.19, GT.09,
GT.17, GT.19 ‘
Surficial soil GT.08, FO.03, FO.07, FO.10, FO.11, FO.13, FO.14, GT.17, as in:
OU1 Technical Memorandum 5
Vertical soil profile Vertical profile SOP under development, FO.03, FO.07, FO.10,
' FO.11, FO.13, FO.14, GT.17 '
Asphalt Asphali/concrete sampling SOP to be developed, FO.03, FO.07,
FO.10, FO.11, FO.13, FO.14, GT.17
Groundwater FO.01, FO.03, FO.05, FO.07, FO.11, FO.12, FO.13, FO.14,
: FO.15, FO.18, FO.19, GW.01, GW.05, GW.06
148 | Radiological survey HPGe SOP under development, FO.11, FO.14, FO.16, GT.17
Soil gas survey FO.01, FO.03, FO.07, FO.11, FO.14, FO.18, FO.19, GT.09,
GT.17, GT.19
Surficial soil GT.08, FO.03, FO.07, FO.10, FO.11, FO.13, FO.14, GT.17, as in_
OU1 Technical Memorandum 5
| Venical soil profile Vertical profile SOP under development, FO.03, FO.07, FO.10,
_ FO.11, FO.13, FO.14, GT.17
Asphalit Asphalt/concrete sampling SOP to be developed, FO.03, FO.07,
B FO.10, FO.11, FO.13, FO.14, GT.17
Soil boring FO.01, FO.03, FO.04, FO.08, FO.09, FO.10, F0.11, FO.12, FO.13,
. FO.14, FO.16, FO.18, FO.19, GT.01, GT.02, GT.03, GT.05,
GT.08, GT.17
Groundwater FO.01, FO.03, FO.05, FO.07, FO.11, FO.12, FO.13, FO.14,
FO.15, FO.18, FO.19, GW.01, GW.05, GW.06

Phase 1 RFI/R] Work Plan
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TABLE 6.3 (Sheet 3 of 5)

SUMMARY OF SAMPLING PROCEDURES USED IN OU13 STAGE 1 RFI/RI

THSS Sample Type Applicable Standard Operating Procedures (SOPS)
152 Soil gas survey FO.01, FO.03, FO.07, FO.11, FO.14, FO.18, FO.19, GT.09,
: GT.17,GT.19
Groundwater FO.01, FO.03, FO.05, FO.07, FO.11, FO.12, FO.13, FO.14,
FO.15, FO.18, FO.19, GW.01, GW .05, GW.06
157.1 | Radiological survey HPGe SOP under development, FO.11, FO.14, FO.16, GT.17
Soil gas survey FO.01, FO.03, FO.07, FO.11, FO.14, FO.18, FO.19, GT.09,
GT.17, GT.19 _
Surficial soil GT.08, FO.03, FO.07, FO.10, FO.11, FO.13, FO.14, GT.17, as in
OU1 Technical Memorandum §
Vertical soil profile Verical profile SOP under development, FO.03, FO.07, FO.10,
’ C o FO.11, FO.13, FO.14, GT.17 - ' -
Groundwater FO.01, FO.03, FO.05, FO.07, FO.11, FO.12, FO.13, FO.14,
FO.15, FO.18, FO.19, GW.01, GW.0S5, GW.06
158 Radiological survey HPGe SOP under development, FO.11, FO.14, FO.16, GT.17
Soil gas survey FO.01, FO.03, FO.07, FO.11, FO.14, FO.18, FO.19, GT.09,
) GT.17, GT.19 '
Surficial soil GT.08, FO.03, FO.07, FO.10, FO.11, FO.13, FO.14, GT.17, as in
OU1 Technical Memorandum §
Vertical soil profile Vertical profile SOP under development, FO.03, FO.07, FO.10,
FO.11, FO.13, FO.14, GT.17
Groundwater FO.01, FO.03, FO.05, FO.07, FO.11, FO.12, FO.13, FO.14,
FO.15, FO.18, FO.19, GW.01, GW.0S5, GW.06
171 Radiological survey HPGe SOP under development, FO.11, FO.14, FO.16, GT.17
Soil gas survey FO.01, FO.03, FO.07, FO.11, FO.14, FO.18, FO.19, GT.09,
GT.17, GT.19 ' .
Surficial soil GT.08, FO.03, FO.07, FO.10, FO.11, FO.13, FO.14, GT.17, as in
OU1 Technical Memorandum 5 :
Vertical soil profile Vertical profile SOP under development, FO.03, FO.07, FO.10,
FO.11, FO.13, FO.14, GT.17
Groundwater FO.01, FO.03, FO.05, FO.07, FO.11, FO.12, FO.13, FO.14,
FO.15, FO.18, FO.19, GW.01, GW.0S5, GW.06
Sump Water SW.1, SW.2, SW3, FO.03, FO.06, FO.07, FO.10, FO.13

Phase I RFIRI Work Plan R 'MF:IX
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TABLE 6.3 (Sheet 4 of 5)

SUMMARY OF SAMPLING PROCEDURES USED IN OU13 STAGE 1 RFI/RI

THSS Sampie Type Applicable Standard Operating Procedures (SOPS)!
186 Radiological survey HPGe SOP under development, FO.11, FO.14, FO.16, GT.17
) Soil gas survey FO.01, FO.03, FO.07, FO.11, FO.14, FO.18, FO.19, GT.09,
GT.17, GT.19
Surficial soil GT.08, FO.03, FO.07, FO.10, FO.11, FO.13, FO.14, GT.17, as in
OU! Technical Memorandum 5
Vertical soil profile Vertical profile SOP under development, FO.03, FO.07, FO.10,
FO.11, FO.13, FO.14, GT.17
Soil boring FO.01, FO.03, FO.04, FO.08, FO.09, FO.10, FO.11, FO.12, FO.13,
FO.14, FO.16, FO.18, FO.19, GT.01, GT.02, GT.03, GT.0S,
GT.08, GT.17 .
- Groundwater FO.01, FO.03, FO.05, FO.07, FO.11, FO.12, FO.13, FO.14, - - -
FO.15, FO.18, FO.19, GW.01, GW.05, GW.06
Phase 1 RFURI Work Plan

Openable Unit No. 13
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TABLE 6.3 (Sheet 5 of 5)
SUMMARY OF SAMPLING PROCEDURES USED IN OU13 STAGE 1 RFI/RI

! Standard Operating Procedures (SOPs) -

FO.01, Air Monitoring and Dust Control
FO.03, General Equipment Decontamination
"F0O.04, Heavy Equipment Decontamination
FO.05, Handling of Purge and Development Water
FO.07, Handling of Decontamination Water and Wash Water
FO.08, Handling of Drilling Fluids and Cuttings
FO.09, Handling of Residual Samples
FO.10, Receiving, Labeling, and Handling Environmental
Materials Containers
FO.11, Field Communications A
FO.12, Decontamination Facility Operations
FO.13, Containerization, Preserving, Handling and Shipping of
Soil and Water Samples
~ FO.14, Field Data Management
FO.15, Photoionization Detectars (PIDs) and
Flame Ionization Detectors (FIDs)
FO.16, Field Radiological Measurements
FO.18, Environmental Sample Radioactivity Content Screening
FO.19, Base Laboratary Work
GT.01, Logging Alluvial and Bedrock Material _
GT.02, Drilling and Sampling Using Hollow Stem : )
- Auger Techniques
GT.03, Isolating Bedrock from Alluvium with Grouted
Surface Casing
GT.04, Rotary Drilling and Rock Coring
GT.0S, Plugging and Abandonment of Boreholes
GT.06, Monitoring Wells and Piezometer Installation
GT.08, Surface Soil Sampling
GT.09, Soil Gas Sampling and Field Analysis
GT.10, Borehole Clearing
GT.11, Plugging and Abandonment of Wells
GT.17, Land Surveying
GT.19, Field Gas Chromatographs
GW.01, Water Level Measurements in Wells and Piezometers
GW.02, Well Development
- GW.05, Field Measurement of Groundwater Field Parameters
GW.06, Groundwater Sampling o
SW.1, Surface Water Collection Activities
SW.2, Field Measurement of Surface Water Parameters
SW.3, Surface Water Sampling

References -

EG&G, 1991, Rocky Flats Plant EMD Operating Procedures Manual, Volume II: Groundwat:z
Manual No. 5-21200-OPS-GW.

EG&G, 1992, Rocky Flats Plant EMD Operating Procedures Manual, Volume I: Field Operations,
Manual No. §5-21200-OPS-FO.

EG&G, 1992, Rocky Flats Plant EMD Operating Procedures Manual, Volume III: Geotechnmal,
Manual No. 5-21200-OPS-GT.

EG&G, 1992, Rocky Flats Plant EMD Operating Procedures Manual, Volume IV: Surface Water,
Manual No. 5-21200-OPS-SW.
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ROCKY FLATS PLANT Manual: 21100-WP-OU 13.01
Phase I RFU/RI Work Plan for Section No.: 6.0, REV. 1

Operable Unit No. 13, 100 Area Page: 26 of 85

During all stages of the investigation, any anomalies detected will be investigated until the
anomalies are completely mapped. For example, if soil gas anomalies continue beyond the present
" IHSS boundaries, additional soil gas samples will be collected and analyzed outside the IHSS
boundaries until the anomalies are completely mapped or the boundary of a neighboring IHSS is
encountered. If the adjoining IHSS is located in another operable unit, sampling within that IHSS
will be coordinated with the appropriate Operable Unit Manager, to ensure that the anomalies are

completely mapped.

The objectives for each of these activities are summarized in Section 5, Table 5.2.

The rationale for sampling groundwater from the existing wells and piezometers in the vicinity of
OU 13 is based on the fact that the current quality of the groundwater beneath the operable unit is
not known. Groundwater quality data is available for only one well located within OU 13. ‘
Sampling of the existing wells and piezometers provides a cost-effective means for better assessing
groundwater conditions within the operable unit, and for analyzing the groundwater conditions that
are being modeled site-wide. The data obtained from this activity will also enable a more complete‘
evaluation of the analytical data that currently exists for these wells and piezometers in and around
OuU 13.

Upon completion of Stage 1, the data collected during Stage 1 screemng activities will be evaluated
so that subsequent stages of the investigation can be adequately planned Results from applicable
site-wide studies, Stage 1 data and recommendations for Stage 2 investigations will be summarized
in a technical memorandum. Due to the turn-around times involved with obtaining laboratory
results, this technical memorandum may not provide complete results of the laboratory analysis of
borehole, surficial soil, and groundwater samples.

Stage 2 sampling will be used to confirm the results of the Stage 1 surveys where no contamination
was found and to provide additional information on those sites where contamination was found to
be present. Activities to be conducted under Stage 2 include:

¢ Additional surficial soil sampling (if needed);

o Surface scrape sampling (at borehole locations);

Phase 1 RFI/RI Work Plan 6-26 Revisod Fimal
Operable Unit No. 13 - _ March 10, 1993
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ROCKY FLATS PLANT Manual: 21100-WP-OU 13.01
Phase 1 RFURI Work Plan for Section No.: 6.0, REV. 1
Operable Unit No. 13, 100 Area Page: 27 of 85

» Borehole sampling; and

+ Real time sampling of groundwater using the Hydropunch®, or equivalent,
technology at borehole locations.

‘Upon completion of Stdge 2, data collected during Stages 1 and 2, and appropriate site-wide data,
will be fully evaluated to determine if further investigation of each IHSS, PAC or PIC is required.
~ The results of Stages 1 and 2 and the Stage 3 FSAP will be summarized in a technical
memorandum.

Because Stage 3 relies on data collected in Stages 1 and 2, sampling needs are the hardest to
predict. Stage 3 will attempt to assess if there has been migration of contamination from IHSSs
determined to be sources of contamination in Stages 1 and 2. It is currently anticipated that '
groundwater monitoring wells will be required to assess contaminant migration. To the extent
possible, existing wells and piezometers will be used. Based on the proximity of several IHSSs td
one another, it is also anticipated that some wells may be used to assess contamination attributable

- to more than one IHSS.

More extensive methods of sampling may be required on a case by case basis. It may be possible
to employ the Hydropunch®, or equivalent, technology to outline the extent of the contaminant
plumes in the subsurface. It may also be necessary to evaluate possible hydraulic connection
between the Rocky Flats Alluvium and the Arapahoe Formation if the borings installed during
Stage 2 indicate that a porous and permeable (No. 1) sandstone subcrops beneath the alluvium near
a particular IHSS(s). At IHSSs where no contamination was found during screening level
activities, a sufficient number of boreholes will be drilled and sampled during State 2 to confirm
that there is no contamination. The number of borings required will be based on:

. the size of the IHSS,
. inventory of waste storage at the site, and
. probability of below-ground releases.

1 RFIRI Work Plan . i
; 6-27 Mardh 0, 1993




ROCKY FLATS PLANT Manual: 21100-WP-OU 13.01
Phase | RFI/RI Work Plan for Section No.: 6.0, REV. 1
Operable Unit No. 13, 100 Area . Page: ) 28 of 88

At THSSs where contamination was found, Stage 2 will consist of at least three borings transecting
each anomaly down gradient from the point of highest concentration. A maximum of three
transects (9 boreholes) will be planned for each IHSS as Stage 2 acuvities.

Further borehole data needed to complete characterization or locate groundwater wells will be
identified in the technical memorandum prepared after Stage 2 is complete.

If the results of Stages 1 and 2 indicate the nccd for sampling other environmental media, such as
surface water and sediments, these investigations will be implemented during Stage 3.

The applicability of vadose zone monitoring and sampling techniques in the OU 13 area will also
be investigated. The results of vadose zone investigations for Operable Unit 12 and the Sewage
Treatment Plant (STP) will be reviewed for applicability to OU 13. The spatial relationship of
potential contamination sources to unpaved areas which can serve as conduits for infiltration and
groundwater recharge will be identified in the technical memorandum prepared at the completion of
Stage 2. The following methods will also be evaluated for use in that technical memorandum.

One method to measure soil moisture profiles at unpaved IHSSs is through the use of vertically-
nested tensiometers or equivalent instruments. Tensiometers can be inserted by drilling small
diameter boreholes either with hand augers or with a vehicle mounted hydraulic probe. Subsurface
geologic conditions may limit the success of these installation methods. Transducers connected to
the tensiometers produce in situ readings of soil-water pressure which are recorded electronically in
digital form. Soil-water pressure measurements are then used to determine response of vadose
zone moisture to precipitation events, and to evaluate whether soil wetting fronts reach the water
table. In areas where infiltration is found to reach the water table, a potential method to be used in
evaluating the mobility of contaminants present in the vadose zone is leaching tests. Leachability
data are used to substantiate whether individual IHSSs are current contributors to observed
groundwater contamination. SOPs do not currently exist for vadose zone monitoring and
leachability testing but are developed as part of OU 4 investigations. The SOPs and some results
are scheduled to be available in time to include in the Stage 2 Technical Memorandum.

Phase I RFI/RI Work Plan 6 28 Revised Final
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6.2.3 Analytical Rationale

The potential contaminants present for each IHSS in OU 13 are listed in Table 5.3. These .
contaminants were identified through a review of the information provided in Section 2.0 and the
Historical Release Report (July 1992). Together with the analytes specified by the IAG, these
provide the basis for the analytical parameters for this investigation. However, the operational
histories and release histories are not clearly defined for many of the IHSSs, and the available

- analytical data indicate the presence of contaminants in or near some IHSSs not known to have
been released in these IHSSs. Therefore, it is necessary to utilize a more comprehensive list of
analytes. The specific analytes that will be used for each stage of the Phase I RFI/RI are presented
in Table 6.4 (also see Table 5.3).

Analytical results from the sampling will dictate future analytical parameters. Utilization of the
parameters listed in Table 6.4 may be modified as appropriate based on additional data compilation
to providé maximum potential for identifying all possible contaminants present in OU 13. Analytes
for later stages will be selected based on concentration levels exceeding values identified by the
Background Geochemical Characterization Report and updates to that report. Decisions regarding
analytical parameter selection will be documented by submitting technical memoranda.

6.2.4 Relevant Studies of Other OUs

Current and planned investigations at other OUs may provide data relevant to the Phase I
investigation of OU 13. Although areas of overlap with other OUs do not imply a reduction in -
scope of the Phase I investigation of OU 13, such overlaps will be examined to prevent duplication
- of effort. Provided that the specified objectives of the OU 13 Phase I RFI/RI are achieved, data
from studies of other OUs shall be utilized to supplement or replace activities in OU 13. These
determinations will be made on a case-by-case basis. Decisions regarding use of data from studies
of other OUs will be documented by submitting technical memoranda.

For example, the Final Preassessment Site Investigation for the Building 374 Waste System
Evaporator will provide data applicable to IHSSs 158 and 186. Surface soil samples are to be

Phase 1 RFI/RI Work Plan 6 29 Revised Final
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TABLE 6.4 PHASE 1, STAGE 1, ANALYTICAL PROGRAM

Parameters

IHSS

117 1 & 197

117.2

1173

134(S)

148

152 11571

158

171

186

Surficial Soil Analyses

128 & 134(N)

TAL Metals

X

X

X

Lithium

Magnesium

Laboratory HPGe d

Radionuclides — Full Suite ©

x| x>

MK XXX

KPP

Asphalt Analyses

Laboratory HPGe d

x

Borehole Samples

DX

| TAL Metals
TCL Volatiles

TCL Demivolatiles

Laboratory HPGe 9

Nitrate

< |>¢ |>< < <

Chloride

XK PX[x

Sulfate

Groundwater Analyses

| TAL Metals

HICL Volaliles

TCL Semivolatiles

Radionuclides — es — Full Suite ©

 Anions ©

HIXIX X PX P

XXX PX PX

KK X PP

<5< | be b

XXX X PSP

XX PP

poq ad pad ad ad
> <] ><I>¢ e b

XXXX&X

x> i< b px

XXX X PSP

Field Parameters

Sump Liquids Analyses

TAL Metals

TCL Volatiles

TCL Semivolatiles

 Radionuclides — Full Suite ©
Field Parameters

XX PP X

a Vertical Profile Samples Will Also Be Taken at Selected Locations for Analysis with a Laboratory HPGe

b All Soil Gas Samples Will Be Analyzed in the Field for the Constituents Listed in Section 6.3.1.1 t0 6.3.1.11 for Each IHSS

¢ Analysis of the Following Radionuclides at a Radiochemistry Laboratory — Gross Alpha, Gross Beta, Amercium 241, Plutonium 239/240,
Tritium, Uranium 233/234, Uranium 235, and Uranium 238 '

d Analysis of Samples for Gamma-Emitting Radionuclides with a Laboratory HRGe, or Appropriate Radiochemical Analysis

e Chloride, Fluoride, Nitrate, and Sulfate.

{ Temperature, pH, and Specific Conductance

Phase 1 RFI/R] Work Plan

’™ N 4

1See Table 5.3 for a Complete l_.ist of Analytes, Detection Limits, and Analytical Methods
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collected from IHSS 158 and surface and subsurface soils are to be collected from IHSS 186 as
part of this investigation. When the results of this investigation become available, they will be
evaluated and presented in the technical memorandum prepared prior to Stage 2 and/or Stage 3.

6.3 SAMPLING PROGRAM

This section describes the Phase I RFI/RI investigation activities at each IHSS, PAC and/or PIC

including sample locations and frequencies. The sampling programs for each IHSS are shown in

Figures 6-1A to 6-1D and are described in detail in the following sections. The sampling activities
_and analytical program for each IHSS are summarized in Tables 6.1 and 6.4, respectively. As
. described in Section 2.2, it is likely that there would be no detectable impacts to environmental
media as a result of the releases known to have occurred in IHSSs 190 and 191. Section 2.2 also
provides information which indicates that the burial of the drum of hydrogen peroxide in THSS 169
probably did not occur and is the same incident as that described for IHSS 191. Regardless of the
potential location of this incident, it is not likely that there would be detectable impacts attributable"
to it. Therefore, no further investigation of IHSS 169 and IHSS 191 is proposed. That portion of
IHSS 190 which includes the Central Avenue Ditch will be investigated as part of the integrated
field sampling plan under devclopmént by EG&G (described in the OU 12 Work Plan). Additional
investigation of PACs and PICs presented in the HRR (July 1992) are discussed in Section
6.3.1.15.

6.3.1 Stage 1 Investigation

Stage 1 sampling efforts include a visual inspection, surface radiological and soil gas surveys,
limited numbers of soil borings, surficial soil sampling, vertical profile sampling, and sampling of
existing groundwater monitoring wells and piezometers. Sections 6.3.1.1 to 6.3.1.14 define the

~ details of the Stage 1 sampling program for each IHSS. In general, with the exception of sampling
existing wells and piezometers, Stage 1 activities will be conducted in the order of surface
radiological surveys, visual inspections, collection of surficial soil samples, soil gas surveys, and
drilling of boreholes. Figure 6-2 illustrates the locations of the existing wells and piezometers to
be sampled during Stage 1 and provides an indication to which IHSSs the groundwater data

Phase I RFIRI Work Plan 6 32 Revised Final
Operable Unit No. 13 - March 10, 1993




P114589

O
Pil4489
O
P119389
= P
P114989 P114889
P115089 efk () 4/’/ efk
O e

7 128

+

P115189

171

P214089

T

%D

) Pei59se
dg

P416189 [
dg

P416289

LEGEND

INDVIDUAL HAZARDOUS SUBSTANCE SITES
TO WHICH GROUNDWATER DATA
MAY BE APPUCABLE

4488 ocTiG WELL OR PEZOMETER
() O BE SAMPLED UG STAGE 1

P418289
ch

[

[ommmen S

P320089

[Sa]

CONTROLLED
AREA

ou13

RFP_BOUNDARY

U.S. DEPARTMENT OF ENERGY
Rocky Flats Plant
Golden Colorado

OPERABLE UNIT NO. 13
PHASE | RFi/RI WORK PLAN

FIGURE 6-2

P313589 O

STAGE 1
EXISTING GROUNDWATER MONITORMNG
WELLS AND PIEZOMETERS TO BE SAMPLED




ROCKY FLATS PLANT Manual: 31100-WP.OU 13.0T
Phase I RFVRI Work Plan for Section No.: 6.0, REV.1

Operable Unit No. 13, 100 Ares Page: 340088

collected will be applicable. These wells and piezometers will be sampled once for the analytes

specified in Table 6.4. Visual field inspection of each IHSS, PAC and PIC is necessary to identify

or confirm the possible hazards such as steam pipes and overhead utilities, and to delineate paved

and unpaved areas. These factors may present an opportunity to expand, or f_orcé restriction of the
proposed sampling grids.

Surficial soils sampling locations need to be identified and properly biased with respect to current
- storage areas and stained soils and/or pavement. This field inspection can occur concurrently with
the radiological survey. Eleven samples per IHSS group was determined to be statistically
sufficient to detect contamination at those IHSS. groups with a 95 percent probability (see Section
5.1.2.5.3). ’

The goal of the radiological survey is to screen 100 percent of the IHSS surface areas for
radiochemical contamination. Surface radiological survey techniques will include high purity
germanium (HPGe) radiological surveys supplemented with other detectors such as Fidler/Nal if
needed. The HPGe detector was selected for these surveys instead of the G-M or FIDLER
instruments specified by Table § of the IAG because the HPGe will provide greater areal coverage
and higher quality results. The HPGe gamma ray detector that will be used is capable of high
resolution gamma ray spectroscopy enabling the identification and quantification of gamma-
emitting radionuclides. The detector is mounted on either a tripod or a vehicle. Itis placed a set
distance above the ground surface to measure gamma rays which originate from surface media.
Table 6.5 shows the height of the detector and the size of the area that it measures. Both vehicle-
and tripod-mounted HPGe instruments are currently available and in use at RFP.

The detector system integrates gamma activity over the detector's "field of view," a volume defined
by which 90 percent of those gammas originating in the surface media are measured. It is assumed
that radionuclide distribution is relatively homogenous over the field of view, and that the
distribution varies only with depth. HPGe results are typically reported as concentration per unit
mass, picoCuries per gram (pCi/g).

Phase | RFURI Work Plan 34 Rovitod Final
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The grid size for the HPGe stations can be adjusted to provide 100 percent coverage of the area to
be investigated in the most cost effective manner. For example, in wide open areas, the vehicle-
mounted tripod can measure a circular area up to 51m in diameter. This can save time and lower
costs. In confined, obstructed, or cluttered locations, the mast height can be reduced or a tripod-
mounted detector used. The tripod grid is usually set at 20 feet (6.1m) because the detector will
measure a circular area 35 feet (10.7m) in diameter when it is set one meter from the surface.

- The HPGe stations are shown on a twenty foot grid in this work plan to conservatively estimate the
number of stations required for 100 percent coverage. The grid will be adjusted upon the visual
inspection.

Scmcnmg level activities for chemical contamination will consist of soil gas surveys and surficial
soil sampling. Soil gas sampling will be conducted with a vehicle equipped with a hydraulic ‘
probing rig. This system has the advantage of allowing sampling to depths of 25 feet and ,
extraction of soil vapor samples from discrete soil intervals without the introduction of surface air
into the hole. After an access hole has been cut through concrete or pavement, if present, the rig
will be set up on each sampling point. To collect a soil gas sample, the sampling probe will then
be driven to a depth of 5 feet (in most cases). The retracting tip will be pulled back, and a vacuum
applied to 6btain the soil gas sample. The sample is to be collected with a gas tight syringe and
injected directly into the gas chromatograph. The sample will be analyzed in a mobile laboratory
for the analytes specified in the following sections for each IHSS and results will be obtained
within minutes. The analytes specified for each IHSS include those required by the IAG and those
indicated by the available analytical data presented in Section 2.0 and in the HRR. The analytes
selected based on the information presented in Section 2.0 are those VOCs detected in borehole or

groundwater samples from the nearest downgradient well(s) to each THSS.

Analytical results will be presented in units of micrograms per liter (ug/L), the unit of measurement
specified in EPA analytical methods references. Conversion to percentage, parts per million
(ppm), or parts per billion (ppb) is dependent upon several factors, including the molecular weight
of the individual compounds, air temperature, and air pressure. Detection limits for the listed

Phase I RFURI Work Plan ' 6-36 Revised Final
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analytes will be in the sub-pg/L range. Detection limits will be a function of detector type,
injection volume, and specific analyte response.

Because the available historical data indicate the potential for contamination with metals at several
OU 13 IHSSs, surficial soil samples will be taken during Stage 1 to determine the presence or
absence of contamination. Effective field screehing methods for metals in soil samples are not
currently available, thus requiring that the soil samples collected be sent to a laboratory for
analysis. These samples will also be analyzed for radionuclides in either an onsite laboratory with
a shielded HPGe detector or a radiochemistry laboratory. This analysis will assist in augmenting
the results of the HPGe survey. At sites (IHSSs 148 and 186) where the potential exists for
subsurface introduction of contamination that would not be detected in surficial soil samples,
drilling of soil borings will substitute for or supplemeni the collection of surficial soil samples.
Analysis of samples in a radiochemistry laboratory will also determine the concentration of non- :
gamma-emitting radionuclides.

Surficial and subsurface soil samples that will be measured with a laboratory HPGe will be stored
in containers for 30 days to allow radon gas to equilibrate with parent radionuclides present in the
soil matrix. After 30 days, a shielded HPGE will be used to detect concentrations of gamma-
emitting radionuclides in the samples.

The field sampling program described in the following sections for each IHSS provides for
screening and surficial soil sampling to be initially completed on standard grids, with additional
sampling points added to further define anomalous readings. The use of quick and relatively
inexpensive screening methods allows the determination of general site conditions as well as the
cjualitative identification of contaminated areas at each IHSS. It is realized that the success of such
methods is somewhat dependent on subsurface geology in the OU 13 area.

The HPGe survey is most useful at detecting radioactivity on the surface of the ground. At those
IHSSs where the surface is unchanged from the time of the potential release, the area will be
surveyed as described above to identify radionuclide concentrations at the surface.
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In areas where the pavement may have been applied or the surface altered after the releases of
interest, measurement of that radioactivity may become much more difficult. The surfacing
materials block most of the gamma ray emission associated with the source below the pavement. It
is likely, however, that if the source was highly radioactive, a radioactive anomaly would be
detected. Therefore, two methods of investigation will help insure that anomalous areas are
identified. First, results will be carefully evaluated. Then, a few random asphalt samples will be
taken to compare with the HPGE readings. The asphalt samples will be taken with a plug type
corer and measured with either standard radiochemical analysis or with an onsite laboratory HPGe
instrument. The SOPs for both the asphalt sampling and analysis and the laboratory HPGe
instrument are currently being developed. They will be submitted to the regulatory agencies for
approval prior to use in the field.

The second method is to take a soil sample as part of the surficial soils sampling plan from below .'
the pavement and have it analyzed for radionuclides. The procedure for sampling below the
pavement is currently being revised and will be submitted to the agencies for their approval prior tr;
using the procedure in the field. Basically, the pavement will be removed and a grab sample will
be taken, as described in the existing SOP GT.8, of the material directly below the pavement.
After that sample is taken, another sample will be taken from below any obvious roadbase or
preparation bed, or 4 feet deeper, whichever occurs first. These same samples will be analyzed for
TAL metals and any other IHSS-specific metals listed in the IHSS sections below.

As discussed above, minimal numbers of surficial soil and depth profile samples will be collected
to augment the results of the HPGe survey. At the time surficial soil samples are collected for
analysis of nonradioactive parameters, the samples collected will be split and submitted for analysis
of radionuclides. At those THSSs where surficial soil sampling programs for nonradioactive
parameters are not pianned, surficial soil samples will be collected for analysis of radionuclides at a
subset of the HPGe stations. After the completion of the HPGe surveys, the resultant data will be
analyzed and used to locate vertical profile samples.

Phase I RFIR] Work Plan 6 3 8 Revised Final
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6.3.1.1 North Chemical Storage Site (IHSS 117.1) and Scrap Metal Sites (IHSS 197)

Stage 1 sampling efforts for IHSS 117.1 and IHSS 197 will consist of a visual inspection, surface
radiological and soil gas surveys, surficial soil sampling, and sampling of existing groundwater
monitoring wells and piezometers (Figure 6-3 and Table 6.3). The Stage 1 surface radiological
and soil gas surveys for this [HSS will be performed on triangular grid spacings of 20 feet unless
conditions warrant using larger spacing for the HPGe. The analytical data available for borehole
samples from well P214689, located within this IHSS, indicate that soils in the area contain above
background concentrations of several radionuclides necessitating the performance of the surface
radiological survey. Because the size of possible releases within this IHSS are not known, the 20-
foot grid spacing for soil gas surveys will provide a conservative approach to locating
contamination. Due to access and security restrictions, these investigations will not be performed
within that section of the IHSS which is believed to extend into the Protected Area. This portion of
the IHSS will be addressed as part of the Decommissioning and Decontamination Program at RFP.
The available information regarding releases at this [HSS indicates that these releases occurred
prior to the area being paved. Thus, these investigations will focus on the potential contamination
of soils beneath the pavement. The portion of this IHSS that is paved will require access holes to
be cut through the pavement prior to initiating these investigations. As discussed in Section
6.3.1.12, the HPGe and soil gas surveys for this IHSS will also provide information regarding
releases associated with IHSS 186.

The surface radiological survey will be performed with the HPGe instruments. Fidler/Nal will be
used around obstructions to confirm that they are not sources of radiation which could influence
the results of the HPGe measurements. Subsequent to the HPGe survey, surficial soil samples
will be collected from eleven locations for analysis of TAL metals and radionuclides (Figure 6-3).
At one of these sampling sites, a surficial soil sample will also be collected for analysis of
radionuclides with a laboratory HPGe to augment the results of the HPGe survey. This sample
will be split and sent to a radiochemistry laboratory for analysis. Depending on the results of the
HPGe survey, vertical profile samples may also be collected.

Phasc | RFI/RI Work Plan 6-39 Revised Final
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The soil gas survey will analyze for the following compounds and will note any other compounds
which were detected but not calibrated for:

IAG Required

1,1,’1-u'i<A:hloroethanc perchloroethene benzene | carbon tcuachloride
dichloromethane ~ trichloroethene | |
Indicated by Available Data

total xylenes carbon disulfide acetdneethylbenzene

toluene

Analyses of groundwater samples from existing piezometers P214689 and P115589 will provide
data which may be useful in assessing potential contamination associated with IHSS 117.1 (Figure
6-2). Groundwater samples from these piezometers will be analyzed for the constituents indicated

in Table 6.4. "

6.3.1.2 Middle Chemical Storage Site (IHSS 117.2)

Stage 1 sampling efforts for IHSS 117.2 will consist of a visual inspectioh, surface radiological
and soil gas surveys, surficial soil sampling, and sampling of existing groundwater monitoring
wells and piezometers (Figure 6-4 and Table 6.3). The Stage 1 surface radiological and soil gas
surveys for this IHSS will be performed on triangular grid spacings of 20 feet. Because the size of
possible releases with this [HSS are not known, the 20-foot grid spacing for the soil gas survey
will provide a conservative approach to locating contamination. The available information
regarding releases at this IHSS indicates that these releases occurred both before and after the
IHSS was paved. Thus, the investigation of this IHSS will focus on potential contamination of the
asphalt as well as the soils beneath the asphalt. The entire area of IHSS 117.2 is paved, requiring
access holes be cut through the pavement prior to performing investigations of potential
contamination in the soils beneath the pavement. The presence of a numerous items that are stored
in this IHSS and of a large storage tent will not allow for the performance of these activities over
the entire area of the IHSS (Figure 6-4). To the extent possible, stored items in this IHSS will be
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moved around to allow for sampling. The sampling grid was adjusted to reflect these restrictions
and may be adjusted again to reflect the latest information available from the visual inspections.

The surface radiological survey will initially be performed with the HPGe instrument mounted on a
tripod to measure concentrations of radionuclides on the pavement surface. After the results of this
survey have been evaluated, samples of asphalt will be collected at a maximum of 5 anomalous
areas detected by this survey. These samples will be analyzed with a laboratory HPGe.
Subsequent to this survey, surficial soil samples will be collected from eleven locations in the
combined IHSS 117.2 and IHSS 158 area for analysis of TAL metals and radionuclides (Figure 6-
4). At one of these sampling sites, a surficial soil sample will also be collected for analysis of -
radionuclides with a laboratory HPGe to augment the results of the HPGe survey. This sample
will be split and sent to a radiochemistry laboratory for analysis. Depending on the results of the
HPGe survey, vertical profile samples may also be collected. '

The soil gas survey will analyze for the following compounds and will note any other compounds‘
which were detected but not calibrated for:

IAG Reguired

1,1,1-trichloroethane perchloroethene benzene carbon tetracﬁlofidc
dichloromethane ttichlofoemenc

Indicated by Available Data

total xylenes acetone toluene 2-butanone

ethylbenzene

Analyses of groundwater samples from existing piezometers P214689, P115589, P115689, and
P215789 will provide data which may be useful in assessing potential contamination associated
with THSS 117.2 (Figure 6-2). Groundwater samples from these piezomctcrs‘ will be analyzed for
the constituents indicated in Table 6.4.
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6.3.1.3 South Chemical Storage Site (THSS 117.3)

Stage 1 sampling efforts for IHSS 117.3 will consist of a visual inspection, surface radiological
and soil gas surveys, surficial soil sampling, and sampling of existing groundwater monitoring
wells and piezometers (Figure 6-5 and Table 6.3). The Stage 1 surface radiological and soil gas
surveys for this IHSS will be performed on triangular grid spacings of 20 feet and 40 feet,
respectively. The soil gas survey of this IHSS will be performed in conjunction with that of IHSS
152 (Section 6.3.1.7). These surveys will be conducted over the entire area of the IHSS to the
extent possible. The presence of Tank 224 and equipment associated with that tank will prevent

. the performance of these surveys over a portion of the IHSS within the berm for that tank.

The surface radiological survey will be performed with HPGe instruments over the area of this
THSS that is outside the berm around Tank 224. Due to the fact that the area within the berm was _Q
disturbed considerably during the construction of Tank 224, it is not likely that surface ‘
contamination attributable to this IHSS would be detectable within the bermed area. Subsequent to
the HPGe survey, surficial soil samples will be collected at eleven locations in the combined IHSS
117.3 and IHSS 152 area for analysis of TAL metals and radionuclides (Figure 6-5). At one of
these sé'mpling sites, a surficial soil sample will also be collected for analysis of radionuclides with
a laboratory HPGe to augment the results of the HPGe survey. This sample will be split and sent
to a radiochemistry laboratory for analysis. Depending on the results of the HPGe survey, vertical
profile samples may also be collected.

_The soil gas survey of the area of IHSS 117.3 will analyze for the following compounds and will
note any other compounds which were detected but not calibrated for:

IAG Required
-1,1,1-trichloroethane perchloroethene  benzene carbon tetrachloride
dichloromethane trichloroethene
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Because IHSS 152 also occurs in the same area as IHSS 117.3 and the soil gas surveys for both
THSSs will be performed together, the soil gas samples will also be analyzed for toluene and total
xylenes.

Analyses of groundwater samples from existing well P418289 and piezometer P414189 will
provide data which may be useful in assessing potential contamination associated with IHSS 117.3
(Figure 6-2). Groundwater samples from these locations will be analyzed for the constituents
indicated in Table 6.4.

6.3.1.4 ... . Oil Burn Pit No. 1 (IHSS 128)

Stage 1 sampling efforts for IHSS 128 will consist of a visual inspection, surface radiological and
soil gas surveys, surficial soil sampling, and sampling of existing groundwater monitoring wells :
and piezometers (Figure 6-6 and Table 6.3). These activities will also provide data required for the
evaluation of the portion of IHSS 134 that occurs in this location (see Section 6.3.1.5). The Stage
1 surface radiological and soil gas surveys for this IHSS will be performed on triangular grid
spacings of 20 feet. A 20-foot grid spacing was selected for the soil gas survey because the
precise location of these IHSSs is not known and areas of contamination associated with them are
likely to be relatively small. It is believed that these sites are located beneath the current location of
Sage Avenue (Figure 6-6). It is anticipated that these surveys can be conducted between Sage
Avenue and the drainage ditch to the south and the parking lot to the north. One sampling location
will also be established on Sage Avenue near the center of these IHSSs. This sampling location
will rcquii'e that an access hole be cut through the pavement on Sage Avenue. It is estimated that
approximately 10 feet of artificial fill was placed over these IHSSs during the construction of Sage
Avenue. Therefore, the soil gas probe will be driven to a depth of 15 feet for sampling. |

Because the location of the burn pit is of some question, the area of investigation will be expanded
west to Fourth Street if no contaminated areas are found within the current IHSS boundary. If
there are anomalous readings, the soil gas sampling will be expanded to clearly define the extent of
contamination as described in the data quality objectives. | |

\
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The surface radiological survey will be performed with an HPGe instrument. A sample of the soil
present at the base of the artificial fill will be collected from within the boring drilled for the soil gas
survey for analysis of radionuclides with a laboratory HPGe. The concentration of lithium and
magnesium will also be measured. Subsequent to the HPGe survey, surficial soil samples will be
collected from eleven locations in the combined IHSS 128, IHSS 134N and IHSS 171 area for
analysis of lithium, magnesium, and TAL metals (Figure 6-6). At one of these sampling sites, a
surficial soil sample will also be collected for analysis of radionuclides with a laboratory HPGe to
confirm the results of the HPGe survey. This sample will be split and sent to a radiochemistry
laboratory for analysis. Depending on the results of the HPGe survey, vertical profile samples
may also be collected. '

The soil gas survey will analyze for the following compounds and will note any other compounds
which were detected but not calibrated for: ‘

IAG Required ‘ . .
benzene toluene xylene perchloroethene
Indicated by Available Data

carbon disulfide acetone

Analyses of groundwater samples from existing piezometers P114989, P114889, and P114789
will provide data which may be useful in assessing potential contamination associated with IHSS
128 and the northern portion of IHSS 134 (Figure 6-2). Groundwater samples from these
piezometers will be analyzed for the constituents indicated in Table 6.4.

6.3.1.5 . Lithium Metal Destruction Site (THSS 134)
As discussed in Section 6.3.1.4, the northern portion of IHSS 134 will be investigated with IHSS

128. Stage 1 sampliﬁg efforts for the southern portion of IHSS 134 will consist of a visual
inspection, soil gas surveys, surficial soil sampling, and sampling of existing groundwater

Phase I RFI/RI Work Plan 6 47 Revised Final
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monitoring wells and piezometers (Figure 6-7 and Table 6.3). The available information regarding
releases at this IHSS indicates that these releases occurred both before and after portions of the
IHSS were paved. Thus, the investigation of this IHSS will focus on potential contamination of
the asphalt as well as the soils beneath the asphalt. The surveys will be conducted, as possible,
from the eastern addition of Building 331 north to IHSS 171 near Building 335 and from Building
331 east to the 334 parking area (Figures 6-6 and 6-7). The soil gas survey of this THSS will be
performed on a triangular grid spacing of 20 feet from Building 331 to approximately 100 ft north
of Building 331 and then will use a 40-foot spacing northward to the THSS 171 boundary. The
tighter grid spacing was selected for the area near Building 331 because most of the releases
associated with this IHSS were believed to have occurred near Building 331. It is likely that the
surveys of this IHSS will be performed in conjunction with the surveys of IHSS 171 (see Section
6.3.1.10). Those portions of this area that are paved will require that access holes be cut through
the pavement prior to initiating investigations of potential contamination of the soils beneath the '
pavement. '

Surficial soil samples will be collected from eleven locations in IHSS 134S and the area up to the
- THSS 171 boundary for analysis of TAL metals, and lithium (Figure 6-7). "

The soil gas survey will analyze for the following compounds and will note any other compounds
which were detected but not calibrated for:

IAG Required
benzene toluene xylene
Indi Avail

carbon disulfide | acetone

Analyses of grouxidwatcr samples from existing piezometer P115489 will provide data which may
be useful in assessing potential contamination associated with IHSS 122 (Figure 6-2).
Groundwater samples from this piezometer will be analyzed for the constituents indicated in
Table 6.4.

Phase | RFURI Work Plan 6-49 ) Revised Final
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6.3.1.6 Waste Spills (IHSS 148)

Stage 1 sampling efforts for IHSS 148 will consist of a visual inspection, surface radiological and
soil gas surveys, one soil boring, and sampling of existing groundwater monitoring wells and .
piezometers (Figure 6-8 and Table 6.3). The Stage 1 surface radiological and soil gas surveys for
this IHSS will be performed on initial grid spacings of 20 feet. It is believed that the releases that
may have occurred within this IHSS occurred primarily beneath Building 123. The available
information regarding releases at this IHSS also indicate that releases may have occurred around

the building perimeter before and after the area south of the building was paved. Thus, the
investigation in the paved areas surrounding the building to the north, east and south will focus on
potential contamination of the asphalt as well as the soils beneath the asphalt. The surface
radiological and soil gas surveys will be performed around the north, east and south perimeters to a
line parallel with the eastern extension of the west wing of this building. The surveys will be
performed between Building 123 and Fourth Street to the east, Central Avenue to the north, and
Third Street to the west. The southern side of Building 123 will be surveyed within an area

~ extending from the building to approximately 20 feet south of the eastern wing of the building.
This area includes the alcove between the wings of the building (Figure 6-8). Much of this area is
paved and will require that access holes be cut through the pavement prior to initiating the
investigations of potential contamination in the soils beneath the pavement.

The surface radiological survey will initially be performed with a tripod-mounted HPGe instrument
over the entire IHSS area. After the results of this survey have been evaluated, samples of asphalt
will be collected at a maximum of four anomalous areas detected by this survey. These samples
will be analyzed with a laboratory HPGe. At eleven locations surficial soil samples will also be
collected for analysxs of radionuclides, TAL metals, and beryllium (Figure 6-8). Two of these
samples will be split and analyzed with a laboratory HPGe. Depending on the results of the HPGe
survey, vertical profile samples may also be collected.

Phase | RF/RI Work Plan ‘ 6-51 Revised Final
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The IAG does not require the performance of a soil gas survey at IHSS 148. However, the
available analytical data for well 4486, the nearest downgradient will to IHSS 148, indicate the
presence of several VOCs in groundwater in the area. The source of these contaminants is not
known, thus necessitating further investigation. The soil gas survey will analyze for the following
compounds and will note any other compounds which were detected but not calibrated for:

1,1,1-trichloroethane perchloroethene trichloroethene chloroform

1,1-dichloroethane acetone

One soil boring will be drilled adjacent to the OPWL where it exits the south side of Building 123
(Figure 6-8). The invert elevation of the pipc at thisApoint is approximately 2.5 feet below the
ground surface. The location of the pipe will be determined by examining building engineering
drawings, surface geophysics, or by hand trenching along the south edge of the building. The
boring will be drilled to bedrock and discrete samples will be taken as shown in Figure 6-11 and
analyzed for TAL metals, beryllium, radionuclides, nitrate, chloride, and sulfate (Table 6.4). '

Analyses.of groundwater samples from existing well 4486 and piezometers P415989, P416189,
P115589, and P115689 will provide data which may be useful in assessing potential contamination
associated with IHSS 148 (Figure 6-2). Groundwater samples from these locations will be
analyzed for the constituents indicated in Table 6.4.

6.3.1.7  Fuel Oil Tank (IHSS 152)

Stage 1 sampling efforts for IHSS 152 will consist of a visual inspection, a soil gas survey and
sampling of existing groundwater monitoring wells and piezometers (Figure 6-5 and Table 6.3).
Because the releases known to have occurred within this IHSS are relatively large (i.e., hundreds
of gallons), the Stage 1 soil gas survey for this IHSS will be performed on a triangular grid
spacing of 40 feet (Figure 6-5). This survey will be conducted over the entire area of the IHSS to
the extent possible. The presence of Tank 221 and equipment associated with the tank may prevent
the performance of this survey over a portion of the IHSS within the berm for that tank (Figure 6-
5). THSS 117.3 is located within the eastern portion of this IHSS, and the soil gas surveys for

Phase 1 RFURI Work Plan 6-53 Revised Final
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both IHSSs will be performed at the same time. The survey will be performed over an area
bounded by Central Avenue on the north, Sixth Street on the west, Seventh Street to the east, and
Cottonwood Avenue to the south. IHSS 117.2 is located downgradient of IHSS 152. The soil
gas survey proposed for IHSS 117.2 will also analyze for the compounds of interest to IHSS 152
and will provide information regarding the possible presence of contamination attributable to IHSS
152. One line of soil gas probes will also be placed between Central Avenue and Building 551 and
THSS 117.2 to the north and between Seventh Street and the electrical transformers to the east.
Any further extension of the soil gas survey immediately downgradient of IHSS 152 is not feasible |
due to the presence of buildings and utilities. If the soil gas survey detects any contamination at the
boundary of the IHSS, additional sample points will be attempted on the far side of the utilities,
further downgradient. :

The soil gas survéy will analyze for the following compounds and will note any other compounds
which were detected but not calibrated for:

benzene toluene total xylenes

This list of compounds is based upon the requirements stétcd in the IAG. No historical data was
obtained during the preparation of this work plan to indicate that a more extensive suite of
parameters is required at this IHSS.

Analyses of groundwater samples from existing well P418289 and piezometer P414189 will
provide data which may be useful in assessing potential contamination associated with THSS 152
(Figure 6-2). Groundwater samples from these locations will be analyzed for the constituents
indicated in Table 6.4.

6.3.1.8 North Area Radioactive Site (IHSS 157.1)
Stage 1 sampling efforts for IHSS 157.1 will consist of a visual inspection, surface radiological

and soil gas surveys, surficial soil sampling, and sampling of existing groundwater monitoring
wells and piezometers (Figure 6-9 and Table 6.3). The Stage 1 surface radiological and soil gas
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surveys for this IHSS will be performed on triangular grid spacings of 20 feet. The 20-foot
spacing for the soil gas surveys was selected because releases associated with this IHSS are
believed to be relatively small. The available information regarding releases at this IHSS indicates
that these releases occurred prior to the area south of Building 442 being paved. Thus, the
investigation of this IHSS will focus on potential contamination of the soils beneath the pavement.
The surface radiological and soil gas surveys will be performed around the perimeter of Building
442 10 the extent possible. . These surveys will be conducted in an area between the building and
Central Avenue on the north, the sidewalk to the east, Fifth Street to the west, and extending
approximately 40 feet to the south of the buildin g in the area of Building 442 Driveway (Figure
6-9). Much of this area is paved and will require that access holes be cut through the pavement
prior to initiating these surveys.

The surface radiological survey will be performed with an HPGe instrument. Subsequent to the
HPGe survey, surficial soil samples will be collected from eleven locations for analysis of TAL
metals (Figure 5-9). At one of these sampling sites, a surficial soil sample will also be collected
for analysis of radionuclides with a laboratory HPGe to confirm the results of the HPGe survey.
This sample will be split and sent to a radiochemistry laboratory for analysis. Depending on the
results of the HPGe survey, vertical profile samples may also be collected.

The IAG does not.'rcquire the performance of a soil gas survey at IHSS 157.1. However, the
available analytical data for well 4486, located in the northwest corner of the IHSS, indicate the
presence of several VOCs in groundwater in the area. The source of these contaminants is not
known, thus necessitating further investigation. The soil gas survey will analyze for the following
compounds and will note any other compounds which were detected but not calibrated for:

1,1,1-trichloroethane perchloroeihche trichloroethene chloroform

l,l-dichloro_ethane acetone

Analyses of groundwater samples from existing well 4486 and piezometers P115589 and P115689
will provide data which may be useful in assessing potential contamination associated with
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IHSS 157.1 (Figure 6-2). Groundwater samples from these locations will be analyzed for the
constituents indicated in Table 6.4.

Samples of sediments and surface water in the Central Avenue ditch (portions of this [HSS) will be
taken as part of the Integrated Surface Water and Sediment Field Sampling Plan which was
conceptually approved in the OU 12 Work Plan.

6.3.1.9 Building 551 Radioactive Site (THSS 158)

Stage 1 sampling efforts for IHSS 158 will consist of a visual inspection, surface radiological and -
soil gas surveys, surficial soil sampling, and sampling of existing groundwater monitoring wells
and piezometers (Figure 6-4 and Table 6.3). The Stage 1 surface radiological and soil gas surveys
for this IHSS will be performed on triangular grid spacings of 20 feet. The grid spacing for the .
soil gas survey was selected because the spills and other releases associated with this IHSS are
believed to be relatively small. The available information regarding releases at this IHSS indicate ‘
that these releases occurred prior to the area surrounding Building 551 being paved. Thus, the
investigation of this IHSS will focus on potential contamination of soils beneath the pavement.
Much of this IHSS is located beneath the northern addition of Building 551. These investigations
will be conducted around the perimeter of the building to the extent possible. The area to be
investigated will consist approximately of the area outside of the foundation of Building 551 from
the junction between the original building and the northern addition north to Sage Avenue and from
~ Sixth Avenue on the west side of the building to IHSS 117.2 east of the building (Figure 6-4).
Much of the area north and east of the building is paved and will require holes cut through the
pavement prior to initiating these surveys. In addition, the presence of several trailers and loading
docks on the western side of the building necessitate that the survey grids be adjusted to maximize
the coverage of the surveys in those areas. '

The surface radiological survey will be performed with a tripod-mounted HPGe. Subsequent to
the HPGe survey, surficial soil samples will be collected from eleven locations in the combined
IHSS 117.2 and IHSS 158 area for analysis of TAL metals and radionuclides (Figure 6-4). At one
of these sampling sitess, a surficial soil sample will also be collected for analysis of radionuclides
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with a laboratory HPGe to confirm the results of the HPGe survey. This sample will be split and
sent to a radiochemistry laboratory for analysis. Depending on the results of the HPGe survey,
vertical profile samples may also be collected. :

The soil gas survey will analyze for the following compounds and will note any other compounds
which were detected but not calibrated for:

IAQ‘ Required .

1,1,1-trichloroethane perchloroethene acetone trichloroethene
toluene  benzene carbon tetrachloride |
Indicated by Available Data

ethylbenzene 2-butanone  carbon disulfide dichloromethane total

xylenes

Analyses of groundwater samples from existing piezometers P115589, P115689, P214689, and
P215789 will provide data which may be useful in assessing potential contamination associated
with IHSS 158 (Figure 6-2). Groundwater samples from these piezometers will be analyzed for
the constituents indicated in Table 6.4.

6.3.1.10 Waste Drum Peroxide Burial (IHSS 169)

As discussed in Sections 2.2.1.10 and 6.3, the documentation obtained during the preparation of
this work plan indicates that the release described as IHSS 169 did not occur in the location
previously indicated but is the same as [HSS 191. Regardless of the location of this incident, it is
not likely that there would be detectable impacts atributable to it. Therefore, no further
investigation of THSS 169 is proposed.
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6.3.1.11 Solvent Burning Ground (IHSS 171)

Stage 1 sampling efforts for IHSS 171 will consist of a visual inspection, surface radiological and
soil gas surveys, surficial soil sampling, sampling of the sump within the IHSS, and sampling of
existing groundwater monitoring wells and piezometers (Figure 6-6 and Table 6.3). The Stage 1
surface radiological and soil gas surveys for this IHSS will be performed on triangular grid
spacings of 20 feet. The grid spacing selected for the soil gas survey is based upon the relatively
small size of areas of contamination expected to be associated with this ITHSS. The area to be
investigated will extend from Fourth Street east to the driveway to Building 331 and from Sage -
Avenue south approximately 100 feet to the base of a small slope to connect with the investigations
of the southern portion of IHSS 134 (see Section 6.3.1.5). The surface of this area has not been
paved and should not pose significant problems to the performance of these investigations.

The surface radiological survey will be performed with a tripod-mounted HPGe instrument over
the entire area.- Subsequent to the HPGe survey, surficial soil samples will be collected from
eleven locations in the combined IHSS 134N, IHSS 128 and IHSS 171 area for analysis of
radionuclides, lithium, and magnesium (Figure 6-6). At one of these sampling sites, a surficial
soil sample will also be collected for analysis of radionuclides with a laboratory HPGe to confirm
the results of the HPGe survey. This sample will be split and sent to a radiochemistry laboratory
for analysis. Depending on the results of the HPGe survey, vertical profile samples may also be
collected.

The soil gas survey will analyze for the following compounds and will note ahy other compounds
which were detected but not calibrated for:

IAG Required
1,2-dichloroethane perchloroethene trichloroethene chloroform
carbon tetrachloride - methylene chloride
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carbon disulfide acetone

As discussed in Section 2.1.1.11, an open sump located within IHSS 171 has contained standing
water with an oily sheen on its surface during several site visits from November 1991 to March
1992. If water is present in the sump, the water will be sampled and analyzed for TCL volatiles
and semivolatiles, TAL metals, and radionuclides (Table 6.4).

Analyses of groundwater samples from existing piezometers P114989, P114889, and P114789

- will provide data which may be useful in assessing potential contamination associated with [HSS -
171 (Figure 6-2). Groundwater samples from these pxczometcrs will be analyzed for the
constituents indicated in Table 6.4.

6.3.1.12 Valve Vault (IHSS 186) .

Stage 1 sampling efforts for IHSS 186 will consist of a visual inspection, surface radiological and
soil gas surveys, surficial soil sampling, two soil borings, and sampling of existing groundwater
monitoring wells and piezometers (Figure 6-10 and Table 6.3). The Stage 1 surface radiological
and soil gas surveys for this IHSS will be performed on triangular grid spacings of 20 feet.
Although the area potentially affected by the releases associated with this IHSS was relatively
large, considerable excavation of soils in the area has occurred in response to these releases. Thus,
the remaining contamination, if it occurs, may occur in smaller areas necessitating the smaller grid
spacing selected for the soil gas survey. The area to be surveyed will extend from the Protected
Area south to Valve Vault 13 and then east to connect with IHSS 117.1 (Figure 6-10). The area to
be surveyed is unpaved and should not pose significant problems to the performance of these
surveys with the exception of adjustments in grid spacing to account for the valve vault, Building
231, and utilities in the area. The portion of this IHSS that extends into the area covered by IHSS
117.1 will be surveyed, both surface radiological and soil gas, under the planned program for
THSS 117.1 (Section 6.3.1.1). The Stage 1 investigation of IHSS 186 will not extend into the
Protected Area. If the results of Stége 1 indicate that sampling within the Protected Area is
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_ necessary, a sampling program will be developed for implementation during Stage 2, or that
portion of the IHSS will be transferred into a Protected Area investigation.

The surface radiological survey will be performed with a tripod-mounted HPGe instrument over
the entire area. At eleven locations, a surficial soil sample will also be collected for analysis of
radionuclides and TAL metals (Figure 6-10). Two of these samples will be split and sent for
laboratory HPGe analysis. Depending on the results of the HPGe survey, vertical profile samples
may also be collected.

Soil borings will be located and drilled to bedrock. Sampling intervals are displayed in Figure 6-
11.

The IAG does not require the performance of a soil gas survey at IHSS 186. However, the
available analytical data for well P114789, located near the southern edge of the IHSS, indicate the
presence of several VOC:s in soils in the area. The source of these contaminants is not known,
thus necessitating further investigation. The soil gas survey will analyze for the following
compounds and will note any other compounds which were detected but not calibrated for:

benzene carbon disulfide ethylbenzene "~ toluene

total xylenes acetone

Two soil borings will be drilled adjacent to the process waste lines in the area believed to have been
contaminated by releases around Valve Vault 12 (Figure 6-10). One boring will be located
between Valve Vault 12 and the retaining wall around Tanks 231A and 231B where the 1986
release was first detected. The other boring will be located approximately 18 feet west of the valve
vault near the edge of an area believed to have been excavated in response to the 1986 release.
Additional borings during Stage 2 will be placed between Valve Vault 13 and the Protected Area
and east of Valve Vault 12 between Buildings 223 and 549. All borings will be drilled to bedrock.
Each boring will be sampled in accordance with the specifications provided in Section 6.3.2 for
Stage 2 borings with the following exceptions. Composited samples will also be analyzed for

I4
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nitrate. Analysis of radionuclides in samples from these borings will be performed onsite with a
laboratory HPGe..

Analyses of groundwater samples from existing piezometers P1 14789 and P214689 will provide
data which may be useful in assessing potential contamination associated with IHSS 186 (Figure
6-2). Groundwater samples from these piezométexs will be analyzed for the constituents indicated
in Table 6.4.

6.3.1.13 Caustic Leak (IHSS 190)

As discussed in Sections 2.2.13 and 6.3, it is unlikely that any impact attributable to releases
within this THSS would be detectable. Therefore, the only investigation of this IHSS proposed in
this Work Plan, is that the Central Avenue Ditch, which is included in a portion of this IHSS, will:
be investigated within the Integrated Surface Water and Sediment Field Sampling Plan described u3
the OU 12 Work Plan. This plan will be incorporated into the Work Plan for Operable Unit No.
12 as a technical memorandum. Results from investigations outlined in the Integrated Surface
Water and Sediment Field Sampling Plan will be addressed in the technical memorandum prepared
at the end of Stage 2, and the results will be incorporated into the OU 13 RFI/RI report.

6.3.1.14 Hydrogen Peroxide Spill (IHSS 191)

As discussed in Sections 2.2.14 and 6.3, it is not likely that there would be detectable impacts
attributable to the release of hydrogen peroxide within this IHSS. Therefore, no further
investigation of this IHSS is proposed.

6.3.1.15 HRR PACs and PICs

This section reflects the incorporation of investigations arising from the information presented in
the HRR (July 1992). .
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100-602, 100-603— These areas are clearly within QU 13 IHSS #148. Section 6.3.1.6 already
identifies several field activities that will provide substantial information about these areas. These
include surface radiological analysis with the HPGe, soil gas analysis for VOCs, and a soil boring
adjacent to the Old Process Waste Line (OPWL) where it exits the south side of the building.

_ Discrete samples will be taken at specified depths (see Figure 6-11) for analysis. Analytes will
include TAL metals, radionuclides, nitrates, chlbrides and sulfates. If contaminates are found a
second stage of sampling will be proposed in a Technical Memorandum (TM) to determine the

- nature and extent of the contamination.

100-611— This area is the site of a spill of several hundred gallons of acid scrubbing solution
which was reported to have spilled into a containment area and 3 pits beneath Building 123.
Because the spill occurred beneath the building and there is no direct evidence to support the »
contention that the leak may not have been contained as described in the HRR, no further Stage 1 -
investigations are planned. However, if Stage 1 investigations indicate that the area around the
foundation of the building needs further investigation, addition soil borings will be scheduled in
Stage 2 or 3. '

100-607, 100-608, 300-709, 400-800, 500-904— These are reported as small leaks of PCBs from
~ electrical transformers around the industrial area in the general vicinity of OU 13. Only 500-904 is
actually in an OU 13 THSS -- [HSS 117.1. All of these PCBs locations are well documented in
EG&G Rocky Flats Environmental Management Department Assessment of Potential
Environmental Releases of Polychlorinated Biphenyls (PCBs) July 1991. These are currently
outside the scope of the present work plan and IAG. Further investigation will require substantial
resources. Those PCB locations not associated with a current OU 13 IHSS will be addressed as
part of a sitewide PCB femediation strategy. |

Because the location of the contamination at PCB location 500-904 is known and is located within
IHSS 117.1, the next step in the process will be to define the nature and extent of the
contamination. The information presented in the above referenced report will be reviewed and the
findings incorporated into Technical Memorandum 1 to outline appropriate activities in Stage 2.
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100-609—Possible releases of dioxins and furans from the Security Incinerator in Building 123.
It is likely that if there were generation of dioxins and furans from the combustion of No Carbon
Required (NCR) paper, that these contaminants were released as smoke (i.e. aerosol sized
particles) and are not likely to be found in detectable quantities down wind of the incineration
point. If the incinerator is still intact in Building 123, an effort will be made to confirm or refute
the sampling that took place in 1985. If no results can be obtained, then sampling could be either
incorporated into the Decontamination & Decommissioning Plan for that building or incorporated
into Stage 2. In either case the search for the data will be a Stage I activity and the results of that
search reported in the Technical Memorandum.

300-702—A small building NW of the T371 complex used to store pesticides and herbicides from
1952 until 1985. Not enough information is presented in the HRR to cause this site to become an
THSS. Further investigations will be conducted as part of the Integrated Field Sampling Program |
for Sediments and Surface Water described in the OU 12 Work Plan. Confirmation of the possible
soils contamination will be performed if the 1988 sampling records can not be found. A few
sediment samples taken from the ditches near the site would be sufficient to determine if the
contamination (if present) poses any human health risk. An exact number of samples and a map
showing the location of the sampling points will be included in the Integrated Surface Water and
Sediment Field Sampling Program and the results reported in the appropriate Technical
Memorandum..

PIC #9—Possible contamination of the ground near Building 551 with aqueous ammonia and
carbon tetrachloride. Sampling activities in IHSS 158 already include soil gas investigations for
carbon tetrachloride. This will be sufficient to detect any sizable spill within the area. A small
aqueous ammonia spill is not likely to be detected this many years after release and would pose
little, if any, risk to workers or the public at this time. Therefore the proposed sampling described
in the work plan is sufficient to address concerns.
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6.3.2 Stage 2 Investigation

Upon completion of Stage 1, the data collected during the screening surveys and measurement of
radionuclides will be evaluated and presented in a technical memorandum. This technical
memorandum will provide the details of the Stage 2 investigation. The Stage 2 investigation will
be performed to confirm the results of Stage 1 and to further define any contamination detected
during Stage 1. Stage 2 will consist of the drilling of boreholes at locations indicated by Stage 1
" screening surveys. Because of the turn-around time involved with obtaining results of the
laboratory analyses of surficial soil samples, not all borings may be drilled during Stage 2.

For those IHSSs where no contamination was detected by Stage 1 activities, a sufficient number of
boreholes will be drilled to confirm that there is no contamination. The number of borings will be .'
proposed in the first Technical Memorandum and will be based on IHSS size, known waste
storage history, and possible below ground releases.

At IHSSs where contamination was found during the screening surveys, Stage II will consist of at
least three borings transecting each anomaly (radioactive or other contaminant) downgradient from
the point of maximum contamination. This will be done for a maximum of three transects resulting
in nine boreholes per IHSS. |

The need for any additional boreholes can be evaluated in the Stage 2 Technical Memorandum.
These additional borings, if required, will be installed during Stage 3.

Three borings will be drilled around Tank 221 in IHSS 152 in order to delineate contamination that
has resulted from releases that have occurred. The locations of these borings will be determined by
the results of the soil gas analyses and will be presented in the technical memorandum prepared at
the end of Stage 1. -

All boreholes will be drilled to a depth of six feet into bedrock. If sandstone is encountered in the
six foot interval, the borehole will be continued through the sandstone until at least six feet of
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claystone is encountered. Figure 6-11 graphically illustrates the samples that will be taken from
each borehole as described in the following paragraphs.

Surface scrape samples will be taken at the location of each borehole prior to initiating drilling.
These samples will be analyzed for radionuclides and TAL metals (Table 6.4). At locations that are
paved, instead of collecting a surface scrape, an alternate sampling method will be used. After the
pavement has been removed, a grab sample of the material under the pavement will be taken with a-
- steel scoop. Then another grab sample will be taken at either a depth of 4’ below the bottom
surface of the pavement, or at the surface of the next obvious soil change, whichever comes first.
This sample will be analyzed for the same constituents as surface scrapes.

In each borehole, discrete samples will be taken at specified intervals during drilling for analysis of
TCL volatiles (Figure 6-11). Samples for TCL volatile analyses will also be taken at the water -
table and at the alluvium-bedrock contact. Composite samples will be collected in each borehole ,
from every 6-foot interval for analysis of TCL semivolatiles, TAL metals and radionuclides. All
geologic materials will be continuously logged during drilling and 5 samples of alluvium and 5
samples of bedrock will be taken from boreholes throughout OU 13 for physical analyses (Section
6.5.2). All sampling activities will conducted in accordance with EG&G SOPs (Table 6.3).

Where boreholes are being drilled at the location of the highest level of contamination detected in
the Stage 1 surveys, or where otherwise identified in the Stage 1 Technical Memorandum,
groundwater samples will be collected from the borehole using the Hydropunch®, or equivalent,
technology. An SOP for the Hydropunch®, or equivalent, technology will be developed as part of
the Field Implementation Plan, and submitted to the regulatory agencies for review. The
Hydropunch® will be lowered inside the hollow stem auger and then pushed or driven to a depth
of at least 5 feet belo;iv the water table, if possible. Water samples will be collected for real time
analysis of TCL volatiles and laboratory analysis of TCL volatiles and semi-volatiles, TAL metals,
radionuclides, and anions (Table 6.4). Field measurements of pH, temperature, and specific
conductance will also be performed.
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Upon completion of borehole sampling activities, all boreholes will be plugged and abandoned in
accordance with EG&G SOPs (Table 6.3), unless they have been identified to be completed as an
alluvial monitoring well. All access holes cut into pavement will be patched with the proper
material. If it is determined that a borehole should be completed as an alluvial monitoring well for
risk assessment or contaminant characterization, it will be completed at this time in accordance with
EG&G SOPs (Table 6.3). Any wells installed during Stage 2 will be analyzed for the constituents
specified in Table 6.4. The wells will be sampled once as part of the RFI/RL Subsequcnt

- sampling will be conducted under EG&G's sitewide monitoring program. -

Due to access problems at certain IHSSs, it may not be possible to install boreholes in the locations
indicated by the Stage 1 activities. Under these circumstances alternate locations for the boreholes
will be evaluated based upon the results of Stage 1. For example, based upon the present location
of fuel oil Tanks 221 and 224 within bermed areas in IHSSs 152 and 117.3 it is unlikely that '
boreholes can be drilled inside of the berms for these tanks. If contamination is detected during
Stage 1 activities at these IHSSs, boreholes will be drilled outside of the bermed areas in those
locations where the greatest potential exists for detecting such contamination.

Upon the completion of Stage 2, the results of Stages 1 (including analyses of subsurface and
surficial soil samples and groundwater samples) and 2 will be fully evaluated to determine if
further investigation of each IHSS is necessary. If the data collected do not indicate that
contamination exists at a particular IHSS, no further investigation of that IHSS will be necessary.
If the borehole and groundwater data collected indicate that contamination exists at an IHSS, then
the Stage 3 investigation of that IHSS will be initiated. The existence of contamination will be
based on background concentrations provided in the Background Geochemical Characterization
Report as describ__ed in Section 2.2 of this Work Plan. The results of Stages 1 and 2 and
recommendations for further investigation will be documented in a technical memorandum. This
technical memorandum will summarize the results collected and will outline the scope of the Stage
3 investigation, if necessary, for each IHSS, particularly if Stage 3 will require activities that are
not described in this Work Plan. In addition, if the information obtained during Stages 1 and 2
indicates that a vadose zone monitoring program is required at any OU 13 THSS(s), the details of
this program will be included in this technical memorandum.
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6.3.3 Stage 3 Investigation

The focus of the Stage 3 investigation will be to attempt to determine migration of contamination
detected during Stages 1 and 2. The scope of the Stage 3 investigation is largely dependent upon
‘the results of the Stage 1 and Stage 2 investigations. The number, location, and types of sampling
points réquired cannot be precisely defined until Stages 1 and 2 have been completed and the data
collected fully evaluated. The exact sampling locations will be determined on a case-by-case basis,
taking into account the following factors: |

. " Environmental fate and transport of the specific contaminants;

. Contaminant concentrations;

. Expected depth to water table and bedrock;

. Nature of alluvium; | "..
. “Preseﬁce of any subcropping sandstone units in the bedrock; and

. Other pertinent data. .

For scoping purposes, it is assumed that two alluvial groundwater monitoring wells will be
required to be installed at each IHSS determined to be a source of contamination in Stages 1 and 2.
One well upgradient and one well downgradient of these IHSSs will be installed. Whenever
possible, existing wells and piezometers will be used for the Stage 3 investigation. Figure 6-12
provides preliminary locations of new wells to be installed and identifies those existing wells or
piezometers that may be used during Stage 3. These locations will likely change based on the
results of the Stage 1 and Stage 2 investigations and due to access problems. Based on the |
preliminary well locations identified in Figure 6-12, it is estimated that a maximum of 17 new wells
will be installed during Stage 3. Itis also estimated that a maximum of 10 existing wells and
piezometers will be sampled during Stage 3. The final numbers and locations of wells to be
installed will be specified in the technical memorandum prepared at the end of Stage 2. As
discussed in Section 6.3.2, additional borings may be required in Stage 3. The need for and
locations of these borings will be specified in the technical memorandum.
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During the drilling of new wells, borehole samples will be collected for analysis. The intervals
sampled and the analytes for each sample will be the same as those defined above for Stage 2
(Table 6.4). If the Stage 1 and Stage 2 investigations indicate that a less extensive list of analytes
will be required at any location, the analytes for samples obtained at that location will be specified
in the technical memorandum submitted at the completion of Stage 2.

Groundwater samples will be collected from each well and analyzed for the list of constituents
identified in Table 6.4. As with borehole samples, if a less extensive suite of analytes is required,
the analytes for groundwater samples will be specified in the technical memorandum submitted at
the completion of Stage 2. Samples will be collected from each new well immediately upon
completion. Samples from existing wells and piezometers will be collected once at the time the
Stage 3 investigation is initiated. Subsequent groundwater sampling will be performed as part of
the site-wide monitoring program and will be arranged for by EG&G.

6.4 SAMPLING EQUIPMENT AND PROCEDURES

The following sections describe the sampling equipment and procedures to be followed in general
terms. ‘Details regarding each of the sampling procedures is provided in the SOPs referenced in the
following sections and listed in Table 6.3.

6.4.1 Radiological Survey Procedure

Sampling locations are IHSS-specific and are discussed in Section 6.3. Radiological surveys will
be conducted on 20-ft grids at all OU 13 IHSSs requiring such surveys unless visual inspection
reveals that a larger grid size can provide 100 percent coverage of the investigation area. The
established grids will provide approximately 100 percent coverage of the IHSS surface area. The
HPGe has a broad energy range, exhibits high resolution, excellent gain stability, moderate area
averaging, and thc-ability to identify and quantify all gamma- emitting radionuclides. The HPGe
detector provides radionuclide concentrations in soil in picoCuries per gram (pCi/g) of gamma-
emitting radionuclides including, but not limited to, potassium-40, radium-226, thorium-232,
césium-l37, americium-241, plutonium-239, -240, and -241, and uranium-233, -234, -235,
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and -238. Tritium and strontium-90 are not detected using this method. The SOP for the HPGe is
presently being finalized and will be available prior to any OU 13 field work. Other equipment
requirements are listed in Section 5.2 of SOP FO.16

An additional component of the radiological survey described above includes real time
measurement of radionuclide concentrations in surficial soils and in vertical profile samples using a
laboratory HPGe detector. Surficial soils and vertical profile samples collected via procedures in
-Section 6.4.3 will be surveyed with a laboratory detector to obtain radionuclide concentrations.
The samples will be held for 30 days in a closed container to allow radon gas to ‘cquilibrate with
. parent radionuclides present in the soil. After the 30-day period, the radon activity measured will
be representative of radionuclides, particularly radium, present in the soil sample.

At IHSSs where radionuclide concentrations in the soil beneath pavement are of interest, the
‘surfacing materials block most of the gamma ray emissions associated with the source below the
pavement. It is likely, however, that if the source was highly radioactive, a radioactive anomaly
should be detectable. Therefore, two methods of investigation will help insure that those areas are
identified. First, results will be carefully evaluated. Then a few random asphalt samples will be
taken to cornpare with the HPGe readings. The asphalt samples will be taken with a plug type
corer and measured with either standard radiochemical analysis or with an onsite laboratory HPGe
instrument. The SOPs for both the asphalt sampling and analysis and the laboratory HPGe
instrument are currently being developed. They will be submitted to the regulatory agencies for
approval prior to use in the field.

The second method is to take a soil sample as part of the surficial soils sampling plan from below
the pavément and have itvanalyzcd-for radionuclides. The procedure for samplirig below the
pavement is currently being revised and will be submitted to the agencies for their approval prior to
using the procedure in the field. Basically, the pavement will be removed and a grab sample will
be taken of the material directly below the pavement. After that sample is taken, another grab
sample will be taken from the surface of the next obvious soil horizon (roadbase or preparation)
bed (soil interface), or 4 inches below the bottom surface of the pavement, whichever occurs first.
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6.4.2 Soil Gas Survey

Real time soil gas sampling will be conducted at specific OU 13 IHSSs presented in Section 6.3

according to procedures in SOP GT.9. Soil gas samples will be collected through a 1-inch

diameter stainless steel probe rod driven with a hydraulic rig mounted on a vehicle. In paved

locations, an access hole will be cut through the pavement prior to driving soil gas probes. In

~ areas where vehicle access is not possible, the insertion of the soil gas probes by hand will be
attempted. The probe is a hollow steel rod with a retractable tip allowing for the soil vapor entry
into the tip. The samples will be recovered with a vacuum gas sampling system connected by

- vacuum hose directly through the probe to the sampling tip. The sample is to be collected with a
gas-tight syringe and injected directly to the gas chromatograph (GC). Alternative soil gas
techniques, such as passive collection methods, may be utilized if site conditions warrant it.
Detection limits for soil gas analysis are specified in Table 5.3.

6.4.3 Surficial Soil Sampling Procedure

Surficial soil sampling for radionuclide and metal analysis will be conducted in accordance with
SOP GT.8 using two methods depending on the presence of pavement or concrete. The Rocky
Flats sampler (jig and scoop RFP method) will be used to collect surficial soils for radionuclide
analysis at OU 13 IHSSs that are not covered by asphalt or concrete. This method uses a one
square meter template that locates five subsamples at each sample location which is composited for
analysis. (Details of this method can be found in Technical Memorandum No. 5 to the Phase III
Work Plan for OU 1.) At survey points covered with pavement, a single 0- to 2-in grab will be
collected after the pavement has been cored, preferably with a plug-type sampler. An additional
sample below the surface of the next obvious soil horizon (preparation/roadbase horizon) or four
inches below the bottom surface of the pavement will also be taken. An SOP is being developed to
describe sampling for radionuclides and other parameters from beneath paved areas, and will be
submitted to the regulatory agencies for approval prior to the initiation of sampling.

The samples will be analyzed on site with the HPGe detector for radionuclides. Surface samples
representing a range of radionuclide concentrations will be surveyed with the detector and sent to
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an offsite laboratory for radionuclide analysis and verification. Surficial soil samples from selected
THSSs will also be submitted to an offsite laboratory for determination of TAL or specific metals.

6.4.3.1 Surficial Soils Sampling - Vertical Profiles

Vertical soils profiles are required to help in the interpretation of HPGe data. At least two locations
are selected from each IHSS group; one from a location showing little or no radioactivity, and the
other from an area of the highest measurement of radioactivity.

The soil profiles themselves are taken from the six inches of soil. Separate grab samples are taken .
with a steel scoop at the 0-2” interval, the 2”-4” interval, and the 4”-6” interval.

These samples are analyzed by both radiochemical analysis and laboratory HPGe. The SOP for
vertical profiling is being revised and will be submitted to the regulatory agencies for review before
it is used in the field.

6.4.4 Borehole Drilling and Soil Sampling Procedures

Borings will be drilled to determine the geotechnical characteristics of the soil, to further investigate
trends identified in screening tasks, to collect samples for physical and chemical analysis, and to
install monitoring wells. Before any boreholes are drilled, utilities will be located and the drill site
will be cleared in accordance with SOP GT.10.

Borings drilled for the purpose of documenting soil contamination will be drilled to the water table
or six feet below the alluvial-bedrock contact, whichever is encountered first. Drilling the six-foot
bedrock interval will allow a complete sample representative of bedrock conditions to be collected
and analyzed. If sandstone is encountered in the six foot interval, the borehole will be continued
through the sandstone until at least six feet of claystone is encountered. In monitoring well
borings, soils collected from beneath the water table will not be submitted for chemical analysis,
and borings will be advanced only three feet below the bedrock contact.
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Hollow-stem auger drilling will be conducted in accordance with SOP GT.2, except where material
is impenetrable with this method. If augering is ineffective, rotary drilling will be used in
accordance with SOP GT.4. Rotary drilling will only be used in situations where material is
impenetrable, with hollow-stem augering the method of choice. At locations with shallow borings
where the drill rig cannot enter, hand augers will be used in accordance with guidelines in SOP
GT.2 and GT.8.

- All drill cuttings and soil samples will be surveyed for radionuclides and organic vapors in
accordance with SOP FO.15, Use of Photoionizing and Flame Ionizing Detectors, and SOP FO.6,
Field Radiological Measurements. Investigation-derived wastes, such as drill cuttings and residual
samples, will be handled according to guidelineé in SOP FO.8 and FO.9.

All equipment must be decontaminated before and after drilling and sampling takes place in
accordance with the procedures outlined in the SOP FO.3 and FO.4. Decontamination water will '
be handled according to guidelines in SOP FO.7.

~ All of the borings not identified to be completed as monitoring wells will be groutéd and
abandoned immediately after drilling in accordance with procedures outlined in SOP GT.5.
Procedures specified in this SOP are designed to prevent vertical migration of contaminants after
abandonment. ‘

Soil and bedrock samples will be collected during drilling for visual logging in accordance with
SOP GT.1 and for chemical and physical analysis in accordance with SOPs GT.2 and FO.13. The
soil and bedrock samples will be collected using a hollow-stem auger with a continuous-core
sampler. ‘Continuous core will be collected for geologic descriptions for the entire borehole depth.
From this core, discrete, 2-ft samples will be submitted for laboratory volatile organic analyses
(VOA) as shown in Figure 6-11. In addition, a discrete VOA sample will be collected at the water
table and at the alluvium-bedrock contact. VOA soil samples should be collected in core liners that
are capped and sealed upon recovery. In addition to the VOA samples, linear depth composite
samples from the core will be submitted to the laboratory for analysis of the remaining chemical
parameters from every consecutive 6 ft interval to the water table.
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Soil samples for geotechnical analysis require a minimum amount of disturbance and will be
collected in thin-walled metal tubes. The thin-walled metal tube will be driven into the undisturbed
soils in advance of the hollow-stem auger, removed, and the tube sealed for transport to the
laboratory. Any changes to these geotechnical sampling procedures will be the subject of a
document change notice.

6.4.5 Asphalt/Concrete Sampling Procedure

Asphalt and/or concrete samples will be collected at some IHSSs where the potential exists that
releases resulted in contamination of the asphalt/concrete. These samples will consist of two small-
diameter (approximately 1-inch) core plugs. The core plugs will be collected using a hand core
drill. The samples will be handled in accordance with SOP FO.13 and will be analyzed for
gamma-emitting radionuclides with a laboratory HPGe. The SOP for the laboratory HPGe is
currently under development and will be submitted to the agencies for approval prior to its use.

6.4.6 Installing and Sampling of Groundwater Monitoring Wells

All monitoring wells will be constructed with materials specified in SOP GW.6. A hollow-stem
auger with an inner diameter a minimum of 4 inches larger than the well casing outer diameter will
be used to drill the monitoring wells so as to produce a minimum annular space of 2 inches. Well
construction techniques will follow procedures outlined in SOP GT.6. Investigation-derived
wastes such as cuttings and residual samples will be handled in accordance with guidelines
outlined in SOP FO.8.

Well construction techniques for all monitoring wells will follow procedures contained in SOP
GT.6. Monitoring wells in high-traffic paved areas will be completed flush with the pavement.
Wells in areas not exposed to vehicular traffic will be protected by the placement of steel posts
around the monitoring wells, as described in SOP GT.6. Pressure grouting procedures will follow
guidelines outlined in SOP GT.3. Additional equipment and materials that may be needed for
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monitoriné well installation are listed in SOP GT.6, Section 5.1; other related SOPs are cross-
referenced in Section 4.2 of SOP GT.6. 4

The wells will be developed no sooner than 48 hours and no longer than two weeks after
completion and will not be sampled until at least two weeks after development. Water levels will
be measured in all wells and recorded as outlined in SOP GW.1 and the appropriately cross-
referenced SOP listed in Section 4.2 of SOP GW.1. After the water levels reach static conditions,
the wells will be developed utilizing low-energy methods, such as an internal pump or bottom
discharging bailer. Well development will follow procedures outlined in SOP GW.2..

Prior to groundwater sampling, three to five casing volumes of water will be purged from the well -
by either bailing or pumping. Purging procedures will follow those contained in SOP GW.6.

Field parameters (pH, specific conductance, temperature) will be measured after every half casmg
volume is removed as described in SOP GW.6.

Groundwater samples will be collected in a manner that will minimize the amount of agitation or
limit the exposure of the sample to the atmosphere. Groundwater sampling will be by bailing or
the use of bladder or peristaltic pump. Samples will be collected, handled, and screened in
accordance with SOP GW.6 and all related SOP.

All development and purge water will be handled in accordance with guidelines outlined in SOP
FO.8. Equipment needed for groundwater sampling is listed in SOP GW.6.

Field parameters will be measured when each groundwater sample is collected. Specific
conductance, pH, and temperature will be measured when groundwater samples are collected in
accordance with SOP GW.6. Water level measurements will be conducted in accordance with
SOP GW.1 and the appropriately cross-referenced SOP listed in Section 4.2 of this SOP GW.1.

Collection of groundwater samples with the Hydropunch® is not addressed by a current SOP.
One will be developed prior to initiating sampling activities. Because a relatively large volume of
sample is required for the analyses specified in Section 6.3.3, the Hydropunch II®, or equivalent,
sampler will be used. The Hydropunch II® will be lowered inside a hollow stem auger and then
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pushed or driven to a depth of at least 5 feet below the water table, if possible. Once the sampler is
in place, the body of the sampler is pulled back allowing groimdwater to flow into the tool. A
small diameter bailer is then inserted into the tool for collection of a sample. Once sampling is
complete, the tool can be pulled from the ground; however, a sacrificial screen remains in place.

6.4.7 Sump Sampling Procedure

Standing water in the sump located within IHSS 171 will be sampled for the parameters specified
in Section 6.3.1.10. The water in the sump will be collected in accordance with Section 5.3.3 of
SOP SW.3. The water will also be analyzed in.the field for temperature, pH, and specific
conductance.

6.4.8 Surveying of Sample Locations

The locations of all radiometric survey points, soil gas survey points, borings, and surface
sampling points will be determined prior to sampling or drilling. After sampling, drilling, or well
installation, locations will be surveyed using standard land surveying techniques described in SOP
GT.17. Horizontal accuracy will be + 0.5 ft for surficial soil samples, soil gas survey points, and
borings and + 0.1 ft for temporary well point locations and wells. Three elevations will be
determined for each well: ground surface, top of well casing, and top of surface casing.

6.5 SAMPLE ANALYSIS
6.5.1 Soil Gas Analysis
Soil gas samples will be analyzed for the parameters specified for each IHSS in Sections 6.3.1.1 to

6.3.1.11. The SOPs applicable to the analysis of soil gas samples are specified in Table 6.3.
Detection limits for these analyses are specified in Table 5.3.
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6.5.2 Borehole Samples
6.5.2.1 ~ Chemical Analysis
Borehole samples will be collected for chemical analysis from surficial materials and weathered

bedrock, as discussed in Sections 6.3.2 and 6.3.3. Section 6.3.2 and Table 6.4 designate
borehole samples for analysis and provide the chemical parameters that the samples will be

. analyzed for. The detection limits for these analyses are specified in Table 5.3.

6.5.2.2 Physical Analysis -

Physical analysis of five samples of alluvium and five samples of bedrock from random boreholes
throughout OU 13 will be performed. Physical analysis on alluvium and bedrock samples will A
consist of classification (ASTM [American Society for Testing and Materials] D2488), moisture
content (ASTM D2216), and dry density for intact samples (ASTM D2216). Laboratory '
classification tests will consist of grain size distribution (ASTM D422) (including hydrometer
analysis) and Atterberg limits (ASTM D4318).

6.5.3 Groundwater Samples

Groundwater samples will be collected from existing wells and piezometers identified in Sections
6.3.1.1t0 6.3.1.11 and from new and existing wells and piezometers as identified in Section
6.3.3. Samples will be measured in the field for pH, specific conductance, and temperature in
accordance with the procedure specified in Table 6.3. Table 6.4 lists the analytical parameters for
groundwater samples for the Stége 1 investigation. Subsequent sampling iterations may require
analyses of a less extensive suite of analytes as specified in Section 6.3.3. Laboratory analyses for
dissolved metals will be performed on samples filtered in the field using a 0.45 pm cellulose
acetate filter prior to sample preservation.
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6.5.4 Sample Containers and Preservation

The type of analysis and media to be sampled dictates the sample container volume and material
rcquiremenis, preservation techniques, and holding times. Information relating to sample
containers and preservatives is provided in SOP FQ.13, Containerization, Preserving, Handling,
and Shipping of Soil and Water Samples. The parameters specific to OU 13 with the

corresponding containers, preservative, and holding time are listed in Table 6.5.
6.5.5 Sample Handling and Documentation

Sample control and documentation is necessary to ensure the defensibility of data and to verify the
quality and quantity of work performed in the field. Accountable documents include logbooks,
data collection forms, sample labels or tags, chain-of-custody forms, photographs, and analytical .
records and reports. Specific guidance describing container labeling, decontamination, field
packaging, chain-of-custody records, field data documentation, packaging and shipping is

provided in SOP FO.1 ntainerization rving. Handling, and Shi

Samples.

Field data and reporting requirements are discussed in detail in SOP FQ' .14 Field Data
'~ Management. In general the following procedures must be followed: '

. Collection of data on pre-printed forms;

. Preliminary verification of the data;

. Technical verification by a qualified verifier;

. Data input into the Rocky Flats Environmental Data System (RFEDS);

. Verification of input;
. Archive and filing of data; _
. Security of database and computers;
. Documentation of implementation of the referenced SOP; and
. Use of data management forms. '
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TABLE 6.6

SAMPLE CONTAINERS, PRESERVATION »AND HOLDING TIMES

FOR SOIL AND WATER SAMPLES -

ITAL Metals

None

180 _days**_

1 x 250 ml_wide-mouth glass jar
TCL Volatiles 2 x.125 ml _wide-mouth glass vials Cool, 4 degrces C 7 _days

TCL Semivolatilcs

1 x 250 ml wide-mouth glass jar

Cool, 4 degrces C

7 days until extraction
40 days after cxtraction

Radionuclides *

None

None

ATALA Mclals

1 x 11 wide-mouth glass jar

WATER SAMPLES

1 x 11 polyethylene bottle

Nitric acid pH<2;
Cool, 4 degrees C

TCL Volatiles

2 x 40 ml VOA vials with teflon-Tincd

scptum lids

Cool, 4 degrees C

7 days

TCL Semivolatiles

1 x 41 amber glass bottle

Cool, 4 degrces C

7 days until extraction
40 days after extraction

Radionuclides 1 x 12.01 polythylene bottle Nitric acid pH<2 180 days
Anions 1 x 11 polycthylene bottle Cool, 4 degrees C 28 days
Nitratc/Nitrite 1 x 21 polythylene bottle Sulfuric acid pH<2 28 days
Cool, 4 degrees C
Sulfate 125 mi_ HPDE botile Cool, 4 degrees C 28 days
pH, Tcmperature, In situ, beaker or bucket None ' Analyze immcdiately
andspccific
¢
*  This containcr is suitable for asphalt samples.
** Holding time for mercury is 28 days.
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6.5.6 Sample Designation

The Rocky Flats Environmental Data System (RFEDS) requires all sample designations to be
consistent. Each sample designation will contain a nine-character sample number consisting of a
two-letter prefix that relates to the type of sample collected (e.g., "SB" for soil borings, "SS" for
surface soils), a unique five-digit number, and a two-letter suffix identifying the contractor. One
sample number will be required for each sample generated, including quality control samples.
Using this system, 99,999 unique sample numbers are available for each sample media per
contractor. Boring numbers will be developed independently of the sample number for a given
boring; however, the boring number and sample number are linked so that data for particular
samples can be related to the boring from which the sample was taken. These sample numbering
procedures are consistent with the RFP sitewide QAPjP.

6.6 FIELD QC PROCEDURES .
Sample duplicates, field preservation blanks, and equipment rinsate blanks will be prepared. Trip
blanks will be obtained from the laboratory. The analytical results obtained for these samples will
be used by the EMD project manager to assess the quality of the field sampling effort. The types
of field QC samples to be collected and their application are discussed below. The frequency with
which QC samples will be collected and analyzed is provided in Table 6.6.

Duplicate samples will be collected by the sampling team for use as a relative measure of the
precision of the sample collection process. These samples will be collected at the same time, using
the same procedures and equipment, and placed in the same types of containers as required for the
samples. They will also be preserved in the same manner and submitted for the same analyses as
required for the samples.

Field blanks of distilled water, preserved according to the preservation requirements (Section
6.5.4), will be prepared by the sampling team and will be used to provide any indication of any
contamination introduced during field preparation. As indicated in Table 6.6, these QC samples
are applicable only to samples requiring chemical preservation. '
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Equipment (rinsate) blanks will be collected from final decontamination rinsate to evaluate the
success of the field sampling team's decontamination efforts on non-dedicated sampling
equipment. Equipment blanks are obtained by rinsing cleaned equipment with distilled water prior
to sample collection. The rinsate is collected and placed in the appropriate sample containers.
Equipment blanks are applicable to all analyses for water and soil samples and for organics
analysis of soil gas samples, as indicated in Table 6.6. Equipment blanks for soil gas sampling

- will consist of blanks taken and analyzed to check background contamination in the sampling
system and cartridges (see SOP FO.09). '

Trip blanks consisting of ASTM Type II laboratory reagent water will be prepared by the
laboratory technician and will accompany each shipment of samples for VOCS analysis. Trip ‘
blanks will be stored with the grbup of samples with which they are associated. Analysis of the .
trip blank will indicate migration of VOCs or any problems associated with sample shipment,
handliné, or storage. Trip blanks for soil gas analysis will consist of an unused sample cartridge -
transported into the field with the sampling equipment. The trip blank cartridge will be handled in
the same manner as a sample, but a sample will not be collected through this cartridge.
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TABLE 6.7

FIELD QC SAMPLE FREQUENCY
Media

Sample Type - Type of Analysis Solids -Liquids Soil Gas

Duplicates Organics 1/10 1/10 1/10
Inorganics 1/10 1/10 N/A
Radionuclides 1/10 1/10 ~N/A

Field Preservation Blanks Organics N/A N/A N/A
Inorganics N/A 1/20 N/A
Radionuclides N/A 1/20 N/A

Equipment Blanks - - ' Organics 1/20 © 1/20°° PO -
Inorganics 1/20° 1/20° N/A
Radionuclides 1/20° 1/20° N/A

Trip Blanks Organics NR 1/20 1/20
Inorganics NR NR N/A
Radionuclides NR NR N/A

NA = Not Applicable

NR = Not Required

1/10 = 1 QC sample per 10 samples collected

1/20 = 1 QC sample per 20 samples collected

1/20° = 1 QC sample per 20 samples collected or 1 QC sample

per day whichever is more frequent
1PD = 1 QC sample per day and prior to reuse of recleaned samplilng equipment
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7.0 TASKS AND SCHEDULING

The Interagency Agreement (IAG) schedule for conducting the OU 13 Phase I RFI/RI is
summarized in Figure 7-1. The IAG schedule includes the established milestones and includes
‘contingencies for regulatory review of a brief Technical Memorandum to be prepared after Stage 2
of the FSAP. The schedule does not address issues related to obtaining contractual authorization to
proceed. Laboratory turnaround time for reporting analytical results is assumed to take 21 days; -
data validation is assumed to require an additional 30 days, and both have been factored into the
schedule. Approximately two years will elapse from the time the Work Plan is implemented until .
the final RFI/RI Phase I report is issued.

Several key elements of the Work Plan overlap chronologically. This reflects both the flexibility
designed into the Work Plan and the need to implement the Work Plan on an aggressive schedule.

Data validation will begin approximately one month after the site characterization task begins in
anticipation that sufficient data will be generated from this stage of the RFI/RI until its completion.
It will therefore be necessary to utilize a full-time data validation staff. Implementing data
validation concurrent with site characterization will assist in the refinement of data collection

~ procedures and in completing RFI/RI activities within the time frame established in the IAG.
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